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… Sesavali 

 qveynis ekonomikuri ganviTarebis fonze ufro da ufro moTxovnadi xdeba  

sabadoebis kvleva da Zieba Tanamedrove meTodebis gamoyenebiT. მadneulis 

sabado erT-erTi umniSvnelovanesi spilenZ-polimetalurი sabadoa ara mxo-
lod saqarTveloSi aramed samxreT kavkasiis regionSi saerTod. mzardma 
moTxovnilebam spilenZze da fasis TandaTanobiTma zrdam msoflio 
bazarze ukanasknel periodSi dRiTidRe mkveTrad gazarda am nedleulze 
geologiur-saZiebo samuSaoebis Catarebis aucilebloba da misdami kvlevis 
interesi.  
 

 kvlevis aqtualoba ganisazRvreba Semdegi aspeqtebiT: 
Temis aqtualoba. 

1. madneulis spilenZ-polimetalur sabados Seaqvs mniSvnelovani 
wvlili Cveni qveynis ekonomikis ganviTarebaSi. 

 
2. disertaciis Temis aqtualoba mdgomareobs sakiTxebis gadawyvetaSi, 

romlebic saSualebas mogvcems aRvadginoT sabados Semcveli 
vulkanuri da vulkanogenur-danaleqi qanebis naleqdagrovebis piro-
bebi da madanwarmoSobisa da vulkanizmis urTierTkavSiri.  

 

3. aqtualuria madneulis sabados Seswavla aRmosavleT pontidebisა   და  
mcire kavkasionis Semadgeneli somxeT-yarabaxis kunZulTa rkalis 

Crdilo daboloebaზე cnobili vulkanogenur masivuri tipis  

sabadoebis WrilSi, raTa moxdes maTi Sedareba da formirebis 
Tanadroulobis paralelis gavleba teqtonikuri viTarebis aRdgenis 
TvalsazrisiT  

 
4. dRemde aqtualuria sakiTxi madneulis sabados warmoSobisa da  

asakis Sesaxeb.  am konteqstSi metad mniSvnelovania SromaSi sabados 
Semcveli qanebis  stratigrafiuli monacemebis gamyareba axali 

absuluturi asakisa da mikropaleontologiuri kvlevebiთ miRebuli 
daskvnebis safuZvelze. 

 

sadisertacio naSromis mizans warmoadgens madneulis spilenZ-
polimetaluri sabadosa da madnis Semcveli wyebebis facialuri analizi 
da kompleqsuri petrologiur-geoqimiuri Seswavla fizikur 

vulkanologiიsa da sedimentaciuri auzebis rekonstruqciebze dayrdnobiT. 

kvlevis mizani da amocanebi. 

dasaxuli miznis misaRwevad saWiro gaxda Semdegi ZiriTadi amocanebis 
gadaWra: 

1. damaxasiaTebel WrilebSi madnisa da madnis Semcveli qanebis 
mineralogiuri Sedgenilobis, struqturuli da teqsturuli 
Taviseburebebis Seswavla. 

2. madneulis sabados liToteqtonikuri tipis gansazRvra. 
3. vulkanogenuri da vulkanogenur-danaleqi warmonaqmnebis facialuri 

analizis Catareba da maTi sivrcobrivi mdgomareobis garkveva. 
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4. madneulis sabados formirebisa da naleqdagrovebis garemos aRdgena. 
5. madneulis sabados Semcveli qanebis geologiuri garemos axali 

vulkanogenur-sedimentaciuri modelis (konstruqcia) Seqmna.   

 

madneulis spilenZ-polimetaluri sabadosTvis pirvelad iqna gamoyofili 
facialuri tipebi, damyarebuli maT teqsturul-struqturul 
Taviseburebebsa da petrografiul analizze.  

samecniero siaxle. 

 -dadgenili iqna madanSemcveli qanebis petroqimiuri maxasiaTeblebi.  

 -facialuri erTeulebis aRwerisa da interpretaciis dros gamoyenebuli 
mniSvnelovani terminologiaa gadmoqarTulebuli disertaciis muSaobis 
procesSi vulkanuri da vulkanogenur-danaleqi qanTa tipebisaTvis, 
romlebic qarTul geologiur terminologiaSi dRemde ar yofila 
aRwerili. 
 sabados Semcveli qanebis facialuri analizi, fizikur vulkanologiasa 
da sedimentaciuri auzebis rekonstruqciaze dayrdnobiT sruliad axali 
meTodia saqarTveloSi. am meTodis gamoyenebiT, madneulis karierze 

avtoris mier 12 facialuri erTeulia gamoyofili. maT Soris iseTები 
rogoricaa: hialoklastitebi, peperitebi, buStukovani tufebi, sveturi 
ganwevrebis ignimbritebi, wyliT daleqili piroklasturi qanebi da sxva; es 
qanebi pirvelad iqna gamoyofili madneulis sabadoze. sabados karieruli 
wesiT damuSaveba mniSvnelovania axali horizontebis aRwerisaTvis da 
Sesabamisad axali informaciis mopovebis saSualebas iZleva. Catarebuli 

kvlevebiT miRebuli  monacemebis Sejerebis safuZvelze, sabadosTviს 
SemuSavebuli iqna axali facialuri ruqa; sabados Semcveli qanebis 

petrografiuli analiziს safuZvelze, SesaZlebeli gaxda qanTa tipebisა  da 
namdvili da mcdari (False) teqsturebiს dadgena. madneulis sabadosaTvis 
gansakuTrebiT mniSvnelovania Secvlili mJave lavebisTvis damaxasiaTebeli 
mcdari (matyuara) piroklasturi teqsturebis dadgena da interpretacia, 
rac efuZvneba rodni alenis da sxvaTa (R.L. Allen 1988; Gifkins C., Herrmann W., 
Large R.,) kvlevebs vulkanizmTan dakavSirebuli sxvaadsxva tipis sabado-
ebisaTvis.  

 
 
 

sadisertacio naSroms safuZvlad daedo savele-saeqspedicio muSaobis 
periodSi ukanaskneli 7 wlis ganmavlobaSi, avtoris mier xelmZRv-
anelebTan da am dargis wamyvan specialistebTan erToblivi muSaobis 
procesSi mopovebuli mdidari faqtobrivi masala.  

faqtiuri masala da kvlevis meTodi. 

Seswavlili iqna gamWvirvale Slifebi, romelic sayrden Wrilebidan, 
rogorc vertikaluri ise horizontaluri mimarTulebiT, rac karieris 
specipikidan gamomdinare yvela SesaZlo safexuris aRweras eqvemdebareba; 
analizebi yvela petroqimiuri elementebisaTvis Sveicariisa (Jeneva da 
lozana) da kanadis laboratoriebSi iqna Catarebuli. petroqimiuri 
monacemebis damuSavebisaTvis gamoyenebuli iqna Microsoft Office Excel 2007 
programa. Ggeologiuri Wrilebi da ruqebi Sesrulebuli iqna CorelDrow 
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Graphics Suite X5 da ArcGIS programebis gaxmarebiT. moxda 500-mde gamWvirvale 

Slifis aRwera Nikon Eclipse 50i mikroskopis daxmarebiT; 

miRebuli Sedegebi eyrdnoba R.A.F. Cas (1991, 1992), J.McPhie (1993, 2002,2003),  
J.McPhie and Doyle M. (1993, 2000) Sromebs.  metad sayuradReboa Gibson H., Morton R., 
Hudak G (1998) -  is kvleevbze damyarebuli interpretaciebi; 
naSromSi mocemulia specialuri Tavi leqsikonis saxiT.  petrografiuli 
aRwerebisas aRmoCenili iqna radiolarebis Semcveli qanebi, nimuSebi 
gaigzavna SveicariaSi, lozanis iniversitetis mikropaleontologiur 
ganyofilebaSi, saidanac moxda saukeTesod Senaxuli formebis gansazRvra. 
ramac saSualeba mogvca sabados asakis dadgenisa. sabados asakis srulf-
asovani dadgenisTvis Jenevis universitetis laboratoriaSi profesor 
robert moricis mier cirkonebis meTodiT (U-Pb dating of zircons) moxda 
sabados Semcveli qanebis gamkveTi daikebis asakis dadgena da misi Sejereba 
radiolariebis asakTan. sabados karieridan da agreTve sabados mimdebare 
teritoriidan aRebuli 80 nimuSis sruli silikaturi da iSviaTi 
elementebis analizi Catarebulia Jenevis, lozanis da kanadis 
universitetis laboratoriebSi (XRAL laboratories, Toronto, Ontario).  
 

disertaciis masalebi moxsenebulia Semdeg saerTaSoriso konferenciebze: 
1) “Scopes” Sveicariuli proeqtis konferencia: “Advances in regional geological and 
metallogenic studies in the Carpathians, Balkans, Rhodope Massif and Caucasus ”(4-7 
seqtemberi, 2007, serbeTi, bori); 2) gordonis sarTaSoriso konferenciaze – 
Gordon research conference: “Geochemistry of Mineral Deposits”, (29 ivnisi-4ivlisi, 2008, 
italia, Lucca (Barga)); 3) mineralur sabadoebTan dakavSirebuli 
saerTaSoriso sazogadoebis - Sosiety for Geology Applied Mineral Deposits (SGA) me-
10-e Sexvedris konferencia: “Smart Science for Exploration and  Mining” (17-20 agvisto 
, 2009, avstralia, Taunsvili ), 4) “Scopes” Sveicariuli proeqtis 
saerTaSoriso konferencia – “Recent research activities and new result about the regional 
geology, the geodynamics and the metallogeny of the Caucasus and the Balkans” (27-29 maisi, 
2009, Tbilisi); 5) saerTaSoriso ekonomiuri geologiuri sazogadoebis 
(Society of economic geology (SEG)) studenturi saerTaSoriso konferencia: “The 
Challenge of Finding New Mineral Resources: Global Metallogeny, Innovative Exploration, and 
New Discoveries” (24 seqtemberi – 10 oqtomberi, 2010, aSS, kolorado);  6) 
sarTaSoriso samecniero konferencia - “Problems of geology of the Caucasus” (25-27 
noemberi, 2010, Tbilisi); 7) geologiur mecnierebaTa me-9-e Sexvedris 
saerTaSoriso konferencia - 9-th Swiss Geoscience meeting ( 11-13 noemberi, 2011, 
ciurixi, Sveicaria); 8) saerTaSoriso vorqSofi - - “Gold and Base metal deposits 
of the Mediterranean and the south Caucasus-chellenges and opportunities” (11-15 noemberi, 
2012, Tbilisi); 9) gordonis sarTaSoriso konferenciaze – Gordon research 
conference: “Geochemistry of Mineral Deposits”, (15-20 ivlisi, 2012, Proctor Academy 
Andrower,NH, USA); 10) “Scopes” Sveicariuli proeqtis konferencia – “Recent 
research activities and new results about the Regional geology, the geodynamics and the 
metallogeny of the lesser Caucasus” (16-18 aprili, 2013, Tbilisi); 11) mineralur 
sabadoebTan dakavSirebuli saerTaSoriso sazogadoebis - Sosiety for Geology 
Applied Mineral Deposits (SGA) me-12-e Sexvedris konferencia: Mineral deposit research 
for a high-tech world. (12-15 agvisto, 2013, ufsala, SvedeTi). 12) Tbilisis i. 

naSromis aprobacia da publikacia. 
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javaxiSvilis sax. saxelmwifo universitetis pirveli studenturi 
konferencia zust da sabunebismetyvelo mecnierebebSi (2013w, Tbilisi). 13) 
al. janeliZis geologiis institutisa da i. javaxiSvilis Tbilisis sax. 
Uuniversitetis geologiis departamentis seminarebze (2011w, 2012w, 2013w). 

samecniero kvlevis Sedegebi warmodgenilia: 2 gavrcobili abstraqti, 
mineralur sabadoebTan dakavSirebuli saerTaSoriso sazogadoebis - Sosiety 
for Geology Applied Mineral Deposits (SGA) mier dabeWdil ortomeul da 
oTxtomeul wignebSi (avstraliasa da SvedeTSi). xolo danarCen 
konferenciebSi naSromi warmodgenilia 25-mde Tezisebis saxiT. 
saqarTvelos mecnierebaTa erovnuli akademiis referirebad Jurnal 
“moambe” – Si gamoqveynebulia samecniero Sromis masalebze dafuZvnebuli 2 
samecniero statia (2009w; 2013w). statiis saxiT naSromi bolnisis madnian 
raionze gamoqveynebulia azerbaijanis geologiuri institutis SromaTa 
krebulSi, romelic azizbekovis dabadebidan 100 wlisTavs eZRvneboda 
(2006w, baqo, azerbaijani); recenzirebad JurnalSi statia gamoqveynebulia 
karpat-balkaneTis  XIX kongresis masalebis saxiT (2010w, Tesaloniki, 
saberZneTi); statia miRebulia dasabeWdad saerTaSoriso inpaqt faqtoris 
mqone JurnalSi: ’’ Central Europian Journal of Geosciences’’(2014w).   

praqtikuli da mecnieruli mniSvneloba.
miRebuli Sedegebi mniSvnelovnad aRrmavebs codnas vulkanur da 
vulkanogenur-danaleqi qanTa tipebisa da facialuri erTeulebis 
warmoSobis da maTi struqturul-teqsturuli Taviseburebebis 
Sesaxeb. SemuSavebulia kriteriumebi da mopovebulia mtkicebulebebi 
qanTa axali tipebisa da facialuri erTeulebis gamoyofisaTvis; es 
aris sruliad axali mimarTuleba da xedva vulkanuri da 
vulkanogenur-danaleqi faciesebis interpretaciisa fizikur 
vulkanologiisa da auzebis rekonstruqciebze dayrdnobiT. meTodi 
iZleva axali facialuri modelis Seqmnis saSualebas, romelic 
SeiZleba gamoviyenoT rogorc safuZveli naleqdagrovebis pirobebisa 
da teqtonikuri viTarebebis aRdgenisaTvis kavkasiis sxva adgilebSi 
madnis perspeqtiulobis gamovlenis mizniT.  

  

 
dadgenilia Tanmimdevruli kavSiri amofrqvevis tipsa, transportirebis 
meqanizmsa, naleqdagrovebis garemosa da daleqvis saboloo produqts 
Soris. kvlevis amdagvari midgomiT SesaZlebeli xdeba vulkanuri amofr-
qvevis tipis dadgena da mniSvnelovani paleogeografiuli rekonstruqciebi. 
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Tavi I. Bbolnisis madniani velis Seswavlilobis istoria da 
geologiuri agebuleba 

1.1 Seswavlilobis  istoria 

   pirveli zogadi xasiaTis cnobebi bolnisis raionis geologiuri 

agebulebis Sesaxeb ekuTvnis: g.abixს, g.wulukiZeს, g.simonoviCs, lebedevs da 
sxvebs. g. abixma (1858) sof. sadaxlos midamoebSi pirvelma gamoyo 
senomanuri naleqebi TiTqmis imave sazRvrebSi, romelSiac is dRes 
gamoiyofa; g.wulukiZem (1887) SeZlo loqis masivze daedgina kristaluri 
fiqlebis arseboba, romelic misi azriT kambriulamdeli unda yofiliyo; 
lebedevi (1891) sakvlev raionSi yvelaze Zvel warmonaqmnad loqis masivs 
miiCnevda; k. gabuniam (1937) loqis masivis periferiaze daadgina liasuri da 
baiosuri naleqebis arseboba; aRwera md.foladauris xeobaSi ZarRvuli da 
zewruli magmuri warmonaqmnebi. gamyreliZem loqis masivze daadgina 
granituli intruzivebis arseboba. manve faunisturad daadastura kvarciani 
da qarsiani qviSaqvebis da fiqlebis liasuri asaki. sakvlevi regionis 
stratigrafiis, teqtonikis, magmatizmisa da metalogeniis sakiTxebze 
Semajamebeli kvleva awarmoes saqarTvelos ssr mecnierebaTa akademiis 
geologiis institutis koleqtivma da maSaveras saZiebo-agegmviTma partiam, 
romelTa Sedegebi avtorTa jgufis monografiul gamokvlevaSi aisaxa p. 
gamyreliZis saerTo redaqciiT.  
   g. zariZem da n.TaTriSvilma (1946) gamoyves kvarc-porfirebis wyeba; 
yuradReba miaqcies metamorfuli wyebis metasomatur granitizacias; 
g.ZoweniZem (1948) gamoaqveyna monografia ’’saqarTvelos miocenamdeli efu-
ziuri vulkanizmi’’, romelmac kavkasiaSi dasabami misca axali vulkanolo-
giuri kvlevebis ganviTarebas.   
   1956-1959 wlebSi saqarTvelos mecnierebaTa kademiis geologiis 
institutis eqspediciam da maSaveras geologiurma partiam 1 :50000 
masStabis geologiuri agegmviTi samuSaoebi Caatara, ris safuZvelzec 1965 
wels gamoica monografia : ‘’samxreT-aRmosavleT saqarTvelos geologiuri 

agebuleba“ 
 zeda carculi vulkanitebis nivTieri Sedgenilobis SeswavlaSi 
mniSvnelovani wvlili miuZRviT g. zariZes, n.TaTriSvils, i.xmalaZes, 
o.dudaurs da T.gogiSvils. aRsaniSnavia, rom g.zariZe zedacarculi 
vulkanitebis warmoqmnas fundametis qanebisa da bazalturi magmis asimi-
laciaს ukavSirebs. didi wvlili miuZRviT madneulis barit-polimetaluri 
sabados aRmoCenisa da maTi kvlevis saqmeSi i.nazarovsa da v.alenikovs. 
madneulis sabadoze samuSaoebs safuZveli Cauyara r. TevzaZem sadac is 
wlebis ganmavlobaSi atarebda kvlevebs.  
70-iani wlebidan bolnisis madniani raionis gviancarculi vulkanizmis 

SeswavlaSi axali etapi daiwyo, rodesac paleovulkanologiur kvlevebs 
safuZvlad facialuri da formaciuli analizebi daedo. aRniSnuli 
analizis safuZvelze iqna Seswavlili foladauris zonis vulkanogenuri 

qanebis petrologiur-struqturuli Taviseburebebi; gviancarculi 
vulkanitebis genetikuri tipebis SeswavlaSi mniSvnelovani wvlili 
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Seitanes: T.gogiSvilმა (gogiSvili da sxv. 1972), T.zuliaSvilმა 
(zuliaSvili da sxv., 1973) da sxvebma. T.gogiSvilma (1970) Ppirvelმა 
Seiswavla madanSemcveli qanebis mineralogia da masTan dakavSirebuli 

metasomaturi procesebi. 
bolnisis raionis centraluri nawilisTvis kavkasiis mineralური ned-
leulis institutis paleovulkanologiuri seqtoris mier Seadginილი იქნა 
1 : 50000 masStabiს paleovulkanologiuri და  ასევე msxvilmasStabiani 
(1 :100000) rukebi (afxazava, kekelia 1981 ; zuliaSvili, afxazava,1985).  
pirvelad m.afxazavas jgufis mier, bolnisis raionis zogierT ubnebze, 
zedacarculi vulkanuri qanebisaTvis Catarebuli iqna facialuri 
paleorekonstruqciebi da detaluri petrografiuli da petrologiuri 
kvlevebi (m.afxazava,1988) pirvelad. 
1994 wlidan bolnisis madnian raionSi  saqgeologiis jgufi avstraliis 
erTobliv sawarmo ’’Trans Georgian Resources”-Tan erTad atarebs samuSaoebs 
keTilSobili da  feradi liTonebis, agreTve baritis axali sabadoebis 
gamovlenisa da arsebuli obieqtebis perspeqtivobis gazrdis mizniT.  
mniSvnelovania v. guguSvilis, r. migineiSvilisa da a. maRalaSvilis 
kvlevebi madneulis sabadoze, romlebmac madneulis sabados geologiuri 
agebulebisa da warmoSobis sakiTzebTan dakavSirebiT sakuTari 
mosazrebebi da modelebic SemogvTavazes. 2007 wlidan Sveicariis “SCOPES” 
proeqtis egitiT da profesor robert moricis xelmZRvanelobiT 
mimdinareobda samecniero-kvleviTi samuSaoebi madneulis sabadoze da 
agreTve mTlianad bolnisis raionSi, romelSiac monawileobda geologiis 
institutis jgufi. Aam proeqtis jgufis  mier  Catarebuli iqna detaluri 
kvlevebi madneulis karierze misi Semcveli qanebis aRwerisa da 
SeswavlisaTvis, rac aqamde aseTi midgomiTa da detalobiT ar yofila 
Seswavlili. proeqtis saSualebiT laboratoriuli kvlevebi Sveicariisa 
da kanadis laboratoriebSi Catarda. mogvianebiT ki rusTavelis fondis 
mier dafinansebulma proeqtma madneulis sabadosa da bolnisis raionSi 
kidev ufro gaafarTova kvlevis areali da ufro meti savele saxis 
samuSaoebis Catarebis saSualeba mogvca. ……………   

 

1.2 geologiuri agebuleba 

madneulis madniani velis farglebSi yvelaze Zvel warmonaqmnebad iTvleba 
carculi naleqebi, romlebic transgresiulad da kuTxuri uTanxmoebiT 
agrZelebs iurul da iuramdel warmonaqmnebs; carculi  naleqebis 

liTologiur-stratigrafiuli sqema r. RambaSiZis mixedviT (Гамбашидзе 1984) 
aseTia: alburi - xoxmelis wyeba; senomanuri - ofreTisa da weraqvis 

wyebebi, turonuli - didgverdis wyeba, qveda santon – koniak - zeda 
turonuli - maSaveras wyeba; santonuri - tanZiis, gasandamisa da 
SorSoleTis wyeba; kampanur-maastrixtuli - TeTriwyaros wyeba. 

 
senomanuri. senomanuris sruli Wrili aRwerilia loqis masivis samxreT-
aRmosavleT periferiaze soflebis ofreTisa da weraqvis midamoebSi. wyebis 
saerTo simZlavre 1100-1300 m-ia.   
senomanurSi gamoyofilia ofreTisa da weraqvis  (K2cm2+3) wyebebi.  
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ofreTis wyeba (K2cm2) sof. ofreTisa da md.Sulaveris midamoebSi stratigra-
fiulad uTanxmod aris ganlagebuli qveda carcul da zeda iurul 
naleqebze. ofreTis wyebis agebulebaSi mniSvnelovani roli bazalur 
konglomeratebs ekuTvniT, romelic warmodgenilia baiosis porfiruli 
wyebisa da bardaZoris granitebis qvargvalebiT (0.5-1m). konglomeratebi 
TandaTan icvleba nacrisferi sqelSreebrivi tufogenuri karbonatuli 
qviSaqvebiT (25-30m), romelsac agrZelebs TxelSreebrivi glaukonitiani 
qviSaqvebi (12-15m), muqi feris mergelebi, mergelovani korqvebi, Sreebrivi 
tufebi da tufo-breqCiebi (50m).  
weraqvis wyeba (md.Sulaveris xeoba) agebulia wvril da uxeSmarcvlovani 

bordosfer-mowiTalo da nacrisferi gaqloritebuli tufebisa da 
tufoqviSaqvebis morigeobiT, dacituri da rioliTuri Sedgenilobis 
lavuri ganfenebiT, karbonatuli tufoqviSaqvebiT da iSviaTad   qviSaqvebiT 
(simZlavre 700m). pemzur da ferflis tufebTan erTad aRiniSneba dacituri 
da rioliTuri Sedgenilobis ignimbritebi. weraqvisa da ofreTis wyebebi 

faunisturadaris daTariRebuli (Гамбашидзе 1984) 
qveda turonulი  (K2dg). am asakobriv jgufs miekuTvneba didgverdis wyeba, 
romelic bolnisis raionSi რ.RambaSiZis mier არის gamoyofili (RambaSiZe 
1976) da didi gavrcelebiT sargeblobs loqis masivis periferiul nawilSi. 
wyebis qveda nawili warmodgenilia dacituri Sedgenilobis tufebis, qvi-
Saqvebis, kirqvebisa da mergelebis morigeobiT, romelic masSi mopovebuli 

faunis safuZvelze qveda turonulad TariRdeba (Гамбашидзе 1984) 
(simZlavre 700m). 
bolnisis madniani kvanZis farglebSi didgverdis wyebis qveda nawilis 
gamosavlebi ar aRiniSneba.  
didgverdis wyebis zeda nawili mJave vulkanitebis siWarbiT gamoireva, 
zogan Warbobs marCxi zRvis tufoturbidtebi, tufoqviSaqvebi da dacituri 
da iSviaTad andezituri lapiluri tufebi. md.maSaveras xeobaSi aRiniSneba 
andezitur-dacituri da andezituri piroklastoliTebi, mergelebisa da 
korqvebis SuaSreebiT, romelSic mopovebuli mdidari mikrofauna Semcvel 

qvewyebას  turonulად aTariRebs (Гамбашидзе 1984).M  

   qveda santonურ –koniakურ -zeda turonული.  maSaveras wyeba (K2ms) 
bolnisis raionSi farTo gavrcelebiT sargeblobs. koniakuri iyo 

vulkanuri aqtivobis periodi; loqi-xramis facialuri tipi  swოred am 
periods miekuTvneba (RambaSiZe 1979) da liTologiurad wyeba 
warmodgenilia gaqloritebuli rioliTuri, riodacituri da dacituri 
Sedgenilobis tufobreqCiebiTa da rioliTuri ignimbritebiT (450-500m). am 
wyebisaTvis damaxasiaTebelia albitofiruli da dacituri Sedgenilobis 
piroklastoliTebis upiratesi gavrceleba; maSaveras wyebis Sua nawilSi 
napovnia koniakuri asakis saxelmZRvanelo fauna. zogierTi mkvlevari ma-
Saveras wyebაში  2 qvewyebas gamoyofs: maSaveras wyebis zeda nawili 
dacituri da rioliTuri Sedgenilobis tufebisa da tufobreqCiebisgan 
aris agebuli. Mmadneulis sabado da misi Semogareni maSaveras wyebiTaa 
agebuli (qveda santoni). madneulis sabados Semcveli maSaveras wyebis 
qanebis detaluri aRwera mocemulia specialur TavSi 2.2.  
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santonuri 3 qvewyebad aris dayofili: tanZiis (K2
ast); gasandamis (K2st2

b); 
SorSoleTis (K2

bst2
c);  

 

   tanZiis wyeba (K2
ast) (250-700m) agebulia bazaltebiს, oliviniani bazaltebiსა 

da andezit-bazltebis ganfenebiT; vulkanogenur-terigenuli konglomerat-
breqCiebiT, uxeSnatexovani tufebiT, gravelitebiTa da iSviaTad 
tufoqviSaqvebis SuaSreebiT; tanZiis wyebis amgebi vulkanuri qanebi sof. 
tanZiidan dasavleTiT mdebare moqmedi centraluri tipis vulkanuri 
aparatidan ifrqveoda; tanZiis wyebis avgit-labradoriani bazaltebis 
gamosavlebi aRiniSneba sofel tanZiidan sofel darbazamde. zogjer wyeba 
imave Sedgenilobis daikebiT ikveTeba.  

    gasandamis wyeba (K2st2b). umTavresad agebulia dacituri, riodacituri da 
rioliTuri Sedgenilobis masiuri vulkanuri lodbreqCiebiTa da pemzuri 
da pelituri tufebiT. damorCilebuli raodenobiT Seicavs albitofirul 
tufebs, tufobreqCiebs kirqvebis linzebiT. mdinare abulmulkis midamoebSi 

gaSiSvlebulia 500-550 m simZlavris Semcxvari pemzis tufebi, რომელიც  
andezituri Sedgenilobis daikebiT ikveTeba.  analogiuri Sedgenilobiსაა 
gasandamis wyeba mdinare maSaveras marjvena mxares-kerZod daviT-garejis 

barit-polimitaruli sabados    farglebSi (600-650 m)            
   SorSoleTis wyeba (K2

bst2c) agebulia andezituri da bazalturi Sedgenilobis 

lavebiTa da maTive piroklastoliTebiთ-kirqvebisa da mergelebis 

SuaSreebiT.   
     md.gasandamis xeobaSi SorSoleTis wyebis simZlavre 80-100m. dominirebs 

msxvilmarcvlovani tufokonglomeratebi, gravelitebi da tufoqviSaqvebi-
mergelebisa da kirqvebis SuaSreebiT.  
კampanურ-maastriხტული-TeTriwyaros  wyeba (K2cp+m).  SorSoleTis wyebas 
TanxmobiT agrZelebs TeTriwyaros wyebis nacrisferi da TeTri 
liTografiuli kirqvebi, romlebic zogierT WrilSi kaJis didi zomis 
konkreciebs Seicavs; wyebis zeda horizontebSi mopovebuli faunis 
gansazRvris safuZvelze Semcveli wyeba kampan-maastrixtulad daTariRda. 
TeTriwyaros wyebis simZlavre 100-500 m-is farglebSi icvleba.  

 

 1.3 bolnisis madniani velis ZiriTadi madangamovlinebebi.  

bolnisis raionis madnian velSi Sedis: oqrosSemcveli spilenZ-kolC-
edanuri, barit-polimetaluri, oqro-kvarcituli da barituli tipis sab-
adoebi da madangamovlinebebi. aRniSnuliAmadangamovlinebebi sivrcobrivad 
da genetikurad carculi da paleogenuri asakis vulkanogenur da 
vulkanogenur-danaleq warmonaqmnebs ukavSirdeba. SromaSi ZiriTadi 
madangamovlinebebis aRwera mokle mimoxilviT xasiaTs atarebs, romelic 
vaSakiZis monacemebs eyrdnoba (vaSakiZe 2002) (ix.suraTi 5). 
  
saydrisis (abulmulkis) sabado. saydrisis barit-oqro-spilenZis sabado 

daba kazreTis Crdilo-dasavleTiT mdebareobs- md. maSaveras xeobis mar-
jvena ferdze. sabados madniani zonebis Semcvel struqturaს warmoadgens 
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Crdilo-aRmosavluri mimarTulebis antiklinი, romelic amave mimarTu-
lebis mravalricxovani madanmakontrolebeli rRvevebiT aris garTulebuli. 
madanSemcveli naleqebi warmodgenilia maSaveras wyebis qveda da zeda qvew-
yebis naleqebiT; qveda nawili warmodgenilia mJave turbidituli Sreebrivi 
tufebis, tufoqviSaqvebis, tufoalevrolitebis da tufoargilitebis 
morigeobiT, xolo zeda _ karbonatuli polimiqturi qviSaqvebis da 
mergelebis dastiT, romelSiac qviSiani da gravelituri kirqvebis 
SuaSreebic gamoereva.  

daviT garejis oqro-barit-polimetaluri sabado mdebareobs madneul 
foladauris madniani velis dasavleT nawilSi. sabado struqturulad da 
geneturad  submeridianuli, Crdilo-dasavluri da Crdilo-aRmosavluri 
mimarTulebis rRvevebis gadakveTis kvanZTan aris dakavSirebuli. 
madanSemcveli qanebi warmodgenilia maSaveras wyebis zeda qvewyebis Zlier 
dislocirebuli, metwilad damsxvreuli tufoturbidituli (tufoqvi-
Saqvebi, tufoalevrolitebi,  tufoargilitebi) SreebiT (50-80m) da gasan-
damis wyebis qveda qvewyebis ignimbritebiT. burRilebisა da samTo gamo-
namuSevrebis monacemebiT daviT garejis sabadoze dadgenilia kampanuri 
asakis fuZe subvulkanuri sxeulebiსა da eocenuri asakis mJave subtute 
(traqituli) eqstruzivebis arsebobac. daviT garejis sabado 
warmodgenilia vercxlis Semcveli barituli da barit-marganeciani 

madnebiT xolo oqrosSemcveli pilimetaluri madnebi - spilenZ-tyvia-

TuTiis da tyvia-TuTiis mineraluri tipეbiT. 
qvemo bolnisis barit-polimetaluri sabado mdebareobs bolnisis 

raionuli centris samxreTiT; sabados geologiur agebulebaSi  monaw-
ileobს maSaverisა da gasandamis wyebebis vulkanogenur-danaleqi da efuz-
iuri warmonaqmnebi.  

sabadoს madanmakontrolebel struqturას warmoadgens subganeduri 

rRvevebiT garTulebuli monoklinი, romelic maSaveris wyebis zeda 

qvewyebis naleqebad aris agebuli; sabadoze gamoiyofa spilenZ-kolCedanuri, 

oqro-polimetaluri, baritis (vercxliT) da oqrosSemcveli kvarcitebiს 
tipis madnებi. 
beqTakaris madniani veli  mdebareobs bolnisis Crdilo-dasavleTiT.  
madniani velis farglebSi zedacarcul vulkanogenur-danaleq warmon-
aqmnebSi gamoyofen tanZiis da gasandamis wyebebs (RambaSiZe 1979). beqTakaris 
ubanze hidroTermalur metasomatozs da masTan dakavSirebul 
madanwarmoSob procesebs adgili hqonda gvian kampanurSi, romelic  
mimdinareobda riodacituri vulkanizmis aqtivobis Tanadroulad. Gamadneba  
mTlianad gasandamis wyebis qveda qvewyebaSia moqceuli. beqTaqaris madniani 
velis farglebSi dadgenilia usulfido da  sulfiduri oqros gamadneba 
(xmalaZe 2013).  
madneulis madniani veli  ZiriTadad agebulia turonul-koniakuri asakis 
maSaveras wyebis  andezituri da riodacituri Sedgenilobis lapilur-
aglomeratuli wvrilnatexovani tufebiT, Sreebrivi tufogravelitebiT, 

tufoqviSaqvebiT da tufoargilitebiT; mcire gavrcelebiT sargeblobს 
santonuri asakis rioliTuri ignimbritebi, dacituri lavuri nakadebi da 
maTive lavoklasToliTebi.  
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madneulis madniani velis ZiriTad madanmakontrolebel struqturas warmo-
adgens Crdilo-aRmosavluri mimarTulebis braqiantiklinuri struqtura, 
romelTanac uSualod aris dakavSirebuli dReisaTvis eqsplotirebadi 
madneulis oqrosSemcveli barit-spilenZ-polimetaluri sabado. madniani 
velis Crdilo-aRmosavleT flangze gamovlenilia meoradi kvarcitebis 
ramdenime gamosavali. 
madneulis oqrosSemcveli barit-spilenZ-polimetaluri sabado mdebareobs 
md. maSaveras xeobis marjvena ferdze, q. bolnisidan 13 km-is moSorebiT. 
sabado  sivrcobrivad ukavSirdeba amave saxelwodebis braqiantiklinur 
struqturas, romelic garTulebulia subganeduri da submeridianuli 
mimarTulebis rRvevebiTa da radialurad ganlagebuli teqtonikuri 
napralebis sistemiT. maTi formireba rogorc  varaudoben moxda grano-
diorituli intruziuli “diapiris” SemoWris Sedegad. gamadneba 
ganviTarebulia granodiorituli intruzivis Tavze ganlgebul maSaveris 
wyebis Sua dastis tufebsa da tufitebSi; spilenZ-kolCedanuri madnebis 
Semcveli sxeulebi ZiriTadad ganlagebulia TxelSreebrivi 
tufoalevrolitebis dastis qveS, romelic dReisaTvis mxolod karieris 
zeda safexurebzea  SemorCenili da gaSiSvlebuli. 
Mmadneulis Crdilo-dasavleTiT spilenZ-kolCedanur madnebs enacvleba 
barit-polimetaluri madnebi, romlebic mineraluri Sedgenilobis mixedviT 
iyofian (qvemodan zeviT): qalkopirit-sfalerit-galenitian, barit-galenit-
sfaleritian da baritian zonebad.  madneulis sabadoze gamoiyofa oqros-
Semcveli sami samrewvelo tipis madani: spilenZ-kolCedanuri, barit-
polimetaluri da meoradi kvarcitebi.  
 

 wiTelsoflis madniani veli.  wiTelisoflis oqro-spilenZ-kolCedanuri-
sabado mdebareobs bolnisiს samxreT-aRmosavleTiT;  madniani velis 
yvelaze mniSvnelovani madniani sxeulebi da madangamovlinebebi 

sivrcobrivad da genetikurad dakavSirebulia maSaveras wyebis efuzიur-
piroklastur da tufoturbiditul warmonaqmnebTan.  
WaburRilebis monacemebiT sabados agebulebaSi monawileobas iRebs Zlier 
dislocirebuli riodacituri Sedgenilobis lapilur-aglomeratuli da 
wvrilnatexovani tufebi da Sreebrivi tufoqviSaqvebi, tufoalevrolitebi 
da tufoargilitebi (maSaveras wyeba), romlebic xSirad gakveTilia 
santonuri rioliTebis da eocenuri traqiriolituri daikebiT. 
subvulkanuri sxeulebi metwilad warmodgenilia koniakuri asakis 
andezituri da andezito-dacituri SreZarRvebiT da ganfenebiT da 
santonuri rioliTuri daikebiT.  madanSemcveli qanebi intensiurad arian 
argilizebuli da gakvarcebuli. wiTelsoflis oqrosSemcveli spilenZ-
kolCedanuri madnebi ZiriTadad Stokverkul-ZarRvakul da Canawinwkli 

mineralizaciis tips miekuTnebა. 
baliWis polimetaluri madangamovlineba mdebareobs daba kazreTidan 
dasavleTiT 7-8 km-is manZilze.  sabados arealSi  WaburRilebiT 
gamovlenili madniani sxeulebi dajgufebulia madanmakontrolebeli 
rRvebis gadakveTis kvanZSi. madneuli sxeulebi moqceulia hidroTermulad 
Secvlil maSaveris wyebis riodacituri Sedgenilobis (fofxaZe 2012) 
lapilur-aglomeratul da wvrilnatexovan tufebSi; madnisSemcveli 
zonebi ZiriTadad warmodgenilia hidroTermuli argilizitebiT da 
meoradi kvarcitebiT-momijnave qanebi propilitebiT.  
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Tavi II: madneulis polimetaluri  sabados Semcveli qanebis 
facialuri  analizi 

 2.1   Sesavali  

madneulis oqro-spilenZ polimetaluri sabado mdebareobs daba kazreTSi 

(bolnisis raioni) Tbilisidan 80 km-iT daSorebiT. (sur.1); sabados aTviseba 
me-20 saukunis 70-iani wlebidan daiwyo da dResac grZeldeba.  

 

 

 

sur.1. madneulis oqro-spilenZ polimetaluri sabados karieris panorama.  

 

madneulis sabado  ganlagebulia alpur-himalauri sartylis centralur 
nawilSi, romelic okeane ’’Tetisis’’ daxurviT Camoyalibda-evraziisa da 
afrika-arabeTis liTosferuli filebis Sejaxebis Sedegad.  Mmadneulis 
oqro-spilenZ polimetaluri sabado warmoadgens somxeT yarabaxis 
struqturul-metalogenuri zonis Crdilo-dasavlur nawils, romelic 
saqarTveloSi arTvin-bolnisis beltis saxelwodebiT aris cnobili. 
madneulis sabado qarTvel geologTa mravali Taobis Seswavlis  interess 
warmoadgenda da warmoadgens; maT SemogvTavazes madanwarmomqmneli 
procesebis ramodenime mniSvnelovani da saintereso modeli, magram amis 
miuxedavad, aucilebeli gaxda  sabados detalur Seswavla msoflioSi 
cnobili madneuli sabadoebis  magaliTze dagrovili gamocdilebis  
gaTvaliswinebiT- dafuZvnebuli vulkanuri da sedimenturi faciesebis 
rekonstruqciaze.  
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madneuli sabados genezisis sakiTxis axleburad  Seswavlasa da 
gaazrebaSi mniSvnelovani roli iTamaSa Jenevis universitetTan 
TanamSromlobam- qarTul-Sveicariuli ’’SCOPES ’’ proeqtis farglebSi (2007-
2012ww).  
madneulis madnian velSi, da saerTod  mineralizirebul vulkanur provi-
nciebSi, romlebic hidroTermaluri procesebiT mkveTrad Secvlilia, 
Zalian Znelia pirveladi vulkanuri qanebis petrografiuli Sedgenilobis 
dadgena;Aaq gaidevneba damokidebuleba mineralizacias, naleqdagrovebis 
garemosa da vulkanur produqts Soris, sadac kidev ufro mniSvnelovani 
xdeba Secvlili vulkanuri qanebis interpretacia da maTi naleqdagrovebis 
pirobebis aRdgena (Allen R., 1988). 
vulkanogenur procesebTan dakavSirebul vulkanogenur masivuri tipisa da 
sxva tipis sabadoebis Seswavlisas naklebi yuradReba eqceoda mis Semcvel 
vulkanogenur da vulkanogenur-danaleqi wyebebis paleovulkanogenur 
kvlevas naleqdagrovebis garemos Seswavlis mimarTulebiT (Cas R., 1992). 
Mmsgavsi midgoma ganxorcielda iaponiis (kuroko) avstraliis, SvedeTisa da 
espaneTis cnobili sabados Seswavlisas;  swored am WrilSi vecadeT 
madneulis sabados Seswavlas. masTan erTadAmoxda vulkanogenuri da 
vulkanogenur-danaleqi faciesebis gamoyofa msoflioSi aprobirebuli 
meTodebiT: fizikur vulkanologiis, nakadebis Teoriisa da sedimentaciuri 
auzebis interpretaciebze dayrdnobiT.  

 

2.1.1  Sexedulebebi da interpretaciebi madneulis sabados genezisis  
Sesaxeb  

madneulis sabados genezisis sakiTxTan dakavSirebiT arsebobs azrTa 

sxvაoba;  
v.guguSvilis kvlevebis monacemebiT madneulis sabado porfiruli tipisaa 
da sivrcobrivad da geneturad kalderul struqturas ukavSirdeba;  misi 
azriT Mmadneulis sabadoze dabalsulfidur gamadnebas akontrolebs 
kalderuli Caqcevebi da intruziuli wriuli struqturebi. v.guguSvilis 
mixedviT madanwarmomSobi procesebi ukavSirdeba vulkanostruqturebis 
formirebis amozidvis stadias da win uswrebs ignimbritebis amofrqvevas 
da kalderul Caqcevas (guguSvili, 1988 ; 2004).Gr.migineiSvili madneulis 
sabados  hibridul, gardamaval, VMS-epiTermuli tipis sabadoTa jufs 
akuTvnebs (migineiSvili 2002; 2005); avtori sabados warmoSobis modelSi 6 

etaps gamohyofs. stefano jialis (Jenevis universiteti) mier  madneul 
sabadoze Catarebuli kompleqsuri xasiaTis kvlevis Sedegebi da 
interpretaciebi  eyrdnoba avtoris mier  sabados madneuli mineralebis  
mineralogiis Seswavlisa da Secvlis procesebis uaxles kvlevebze 
dayrdnobiT miRebul Sedegebs. aseve eyrdnoba stabiluri izotopebis 
analizs da madanwarmomqmneli fluidebis sulfidaciis xarisxs (Gialli  
2013); s.jialos azriT madneulis sabado aris wyalqveSa gardamavali  
hidroTermuli sistema magmuri komponentiT (transitional hydrothermal system with a 
magmatic input formed in a submarine environment) (Gialli 2013). 1989 wels a. 
maRalaSvilis mier madneulze pirvelad aRmoCenili da Seswavlili iyo 
singeneturi hodroTermul-danaleqi polimetaluri madnis ramdenime 
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sxeuli (Магалашвили, 1991). manve, 1995 wels gamoaqveyna sabados axali 
geneturi modeli, romlis Tanaxmad madneuli ganixileba, rogorc 
(vulkanogenur-masivuri) tipis sabado, romlis Tanamedrove ieri ganapiroba 
gamadnebis Semdgomma mZlavrma kalderulma Caqcevam (maRalaSvili, 1995). 
2002 wels gamoqveynebul naSromSi a. maRalaSvilma gamoTqva mosazreba 
madneulis sabados hibriduli bunebis Sesaxeb (Магалашвили 2002).  
mkvlevarTa umravlesoba madneulis sabados formirebas gviancarcul 
vulkanizms ukavSirebs  (nazarovi 1966; gogiSvili da sxva 1976; tyemalaZe 
1982; baCaldini da TvalWreliZe 1963; malinovski da sxva 1987; guguSvili da 
omiaZe 1988; kekelia da sxva 1993)  

 

 

2.1.2 regionuli  geologia 

  madneulis polimetaluri sabado mdebareobs samxreT saqarTveloSi, 
arTvin-bolnisis zonaSi. arTvin-bolnisis zona mcire kavkasions 
miekuTvneba. igi moicavs koliziamdel da koliziis Semdgom istorias, rac 
dakavSirebulia afrika-arabeTisa da evraziis filaqanebis koliziasTan 
okeane “neoteTisis” daxurvis dros (Adamia et al., 2011; Sosson et al., 2010; 
Gugushvili et al., 3012).  
mcire kavkasioni moicavs 3 ZiriTad teqtonikur zonas: (samxreT-
dasavleTidan Crdilo-aRmosavleTisaken: 1. samxreT somxeTis bloki; 2. 
sevan-akeris ofiolituri zona da 3. evraziis kide, romelic moicavs 
kafanis zonas, somxeT-yarabaxis kunZulTa rkals da arTvin-bolnisisa da 
aWara-TrialeTis zonas (Yilmaz et.al., 2000; Adamia et.al., 2011; Sosson et.al., 2010)  (sur. 
2b).  
 amrigad, arTvin – bolnisis zona warmoadgens mcire kavkasiis gaswvriv 
aqtiur carcul magmatur rkals da somxeT-yarabaxis kunZulTa rkalis 

Crdilo-aRmosavleT daboloebas (სურ. 2a),  xolo arTvin-bolnisis beltis 
CrdiloeTiT ki aWara-TrialeTis zona masTan asocirebul santon-kampanur 
rkalsukana auzs  warmoadgens (Yilmaz et.al., 2000). 
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სურ.2. a) madneulis sabados mdebareoba bolnisis raionSi (Yilmaz et.al., 2000). 
 S – skviTuri filaqani; GCS –  kavkasionis nakeri zona; T – transkavkasia; AT 
–aWara-TrialeTis zona; AB – arTvin-bolnisis zona; P – pontidebi; BK – 
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baiburT-yarabaxis erTeuli;  NALCS- Crdili Aanatolia – mcire kavkasiis 
nakeri zona; AI – Aanatolia-iranis platforma;  

b) mcire kavkasiis geologiurი ruqa; gamoyofilia mezozouri da 
kainozouri intruzuli qanebi, ofiolitebi, da ZiriTadi sabadoebi (Mederer 
et al., 2013).  
SAB-Crdilo somxeTis bloki; SASZ-sevan-akeris zona; SKIA-somxeT –
yarabaxis kunZulTa rkali. 
 
arTvin-bolnisis belti xasiaTdeba hercinuli fundamentiT, romelic 
Sedgeba kambriuliswina da paleozouri granit-gneisebisa da 
plagiogranitebisagan: (1) gvian proterozouli-adre paleozouri 
fundamenti, (2) neoproterozouli-kambriuli granituli fundamenti, (3) 
Sua-gvian karbonuli mikrokliniani granitebis kompleqsi da (4) gvian 
proterozouli-adre paleozouri teqtonikuri melanJis zona (Yilmaz A., et al., 
2000; Adamia Sh., et al., 2011;  Zakariadze G., et al., 2007). igi bolnisis raionis 
farglebSi loqisa da xramis masivebze SiSvldeba. Mas agrZelebs  
karbonuli vulkanogenur-danaleqi wyeba da iurulis vulkanuri da 
danaleqi kompleqsi, romelic warmodgenilia terigenuli, 
vulkanoklasturi da kirtute seriis magmuri qanebiT: andezitebi, dacitebi, 
rioliTebi, bazaltebi da vulkanoklasturi qanebi, romlebic gakveTilia 

granitoidebiT (Yilmaz A., et al., 2000). bolnisis vulkanur-teqtonikuri depresis 
farglebSi warmodgenilia carculi, paleogenuri, pliocenuri da 
meoTxeuli naleqebi (sur.5). dominirebs zeda carculi vulkanuri qanebi, 
romlebic warmodgenilia kirtute bazaltebiT, andezitebiT, dacitebiTa da 
rioliTebiT (3000-4000m). es vulkanuri qanebi sanapiro-xmeleTis pirobebSia 

daleqili (Yilmaz et.al., 2000; Adamia et.al., 2011). აlbur-carcul vulkanur-
sedimentaciur naleqebSi gamoyofilia 3 ZiriTadi formacia: 1. albur-
senomanuri–terigenul- karbonatuli, 2. turon-santonuri–vulkanogenuri da 
3. kampan-maastrixtuli karbonatuli. am wyebaszemoT uTanxmod moyveba 
maastrixt-paleocenis turbiditebi (sur. 3). qveda eoceni warmodgenilia 
terigenuli klasturi qanebiT. Sua eoceni uTanxmod adevs Zvel qanebs da 
mas TanxmobiT moyveba zeda eocenis sanapiro faciesis klasturi naleqebi. 
Yyvelaze axalgazrda qanebi am regionSi meoTxeuli da aluviuri danaleqi 
qanebia (Yilmaz et.al., 2000; Adamia et.al., 2011).      
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Nsur 3. Bbolnisis raionis geologiuri ruqa  (s.vaSakiZe, RuduSauri 2006; 
fofxaZe 2013). 

 

2.1.3  madneulis sabados შემცველი  maSaveras wyebis stratigrafiიsa da 
asakis Sesaxeb   

Mmadneulis sabados Semcveli maSaveras wyebა agebulia riodacituri 

Sedgenilobis lavebiთ, piroklastoliTebiT da vulkanuri da 

vulkanogenur-danaleqi qanebiT. wyebis asaki zeda turonულ – qveda 

santonurad aris daTariRebuli (Gambashidze et al.,1987; Apkhazava 1988). 
maSaveras wyeba agrZelebs qveda turonuli didgverdis wyebaს da mas 
stratigrafiuli TanxmobiT moyveba zeda santonuri tanZiis, gasandamisa da 
SorSoleTis wyebebi (sur.4). maSaveris wyebis asakTan dakavSirebiT arsebobs 
gansxvavebuli mosazreba, romlis mixedviT wyebis asaki zeda turon-

koniakurad TariRdeba (Vashakidze 2002). 
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Nსურ 4. bolnisis raionis zedacarculi naleqebis  liTostratigra-fiuli 
sveti (Gambashidze 1984; Apkhazava 1988) (arsebuli monacemebi Sejamebulia n. 
fofxaZis mier). 

r. migineiSvilisa da T. RavTaZis monacemebiთ  gamadnebis Semcveli wyebisa 
da Sesabamisad madneulis sabados formirebis asaki nanoplanqtonis 
mixedviT kampanurad daTariRda (Migineishvili,  Gavtadze 2010).  
v.guguSvilis, j. bagdasarianis da sxvaTa mixedviT (Rubinshtein et al., 1984) 
madneulis sabados gamkveTi eqstruzivis asaki K-Ar izotopuri   meTodiT 

koniakურ-santonuria (88 mln.w)   
o. dudaurisa da sxvaTa mier  K-Ar izotopuri meTodiT gansazRvruli iqna 
mineralizaciis asaki kvarc-sericitis da kvarc-sericit-qloritis 
mineraluri patagenezisidan; miRebuli asaki qveda kampanurs Seesabameba (78 
mln.w) (Duduri et al., 1990).   
 maSaveris wyebis asakTan dakavSirebiT Cvens mier miRebuli axali 
monacemebi, naSromis specialur TavSi iqneba ganxiluli.  
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2.2  facialuri tipebi, aRwerebi da interpretaciebi 

2.2.1 madneulis sabados Semcveli qanebis facialuri tipebis zogadi 
mimoxilva  

 madneulis sabadoze gamoyofili facialuri tipebi vulkanuri da 
vulkanogenur-danaleqia. TiToeuli liTofaciesis gamoyofa eyrdnoboda 
maT Sedgenilobas, teqsturul da struqturul niSnebs da facialurad maT 
sivrcobriv gavrcelebas. TiToeuli liTofaciesis idenTifikaciisa da misi 
sruli daxasiaTebisaTvis moxda sabados TiTqmis yvela SesaZlo safexuris 
detaluri aRwera. Ddakvirvebebi Catarda rogorc karierze aseve mosazRvre 
teritoriebze bolnisis raionSi, ramac saSualeba mogvca bevri saintereso 
sedimentaciuri da vulkanuri teqsturebisa da struqturebis dakvirvebisa. 
12 liTofaciesia gamoyofili pirvelad avtoris mier madneulis karierze, 
romelTa klasifikacia, zogadi daxasiaTeba da interpretaciebi 
Tavmoyrilia cxrilSi. A 

amrigad, kvlevis dros mopovebuli monacemebi Sejamebulia da isini 
gaerTianebulia  2 ZiriTad jgufSi (facies assemblage): stratigrafiulad 
qveviT mdebare - vulkanogenur-danaleqi da zeda – vulkanuri (ix.cxrili 1). 
swored am vulkanogenur-danaleq Srebriv wyebasTan asocirdeba sabadoze 
arsebuli gamadnebebi.  

        

cxrili 1.  

 cxrili 1. madneulis sabados ZiriTadi vulkanuri da vulkanogenur-
danaleqi faciesebi 

liTofaciesi daxasiaTeba  interpretacia 
 
vulkanogenur-danaleqi faciesebis jgufi  
 
Sreebrivi, 
gakvarcebuli 
vulkanogenur-
danaleqi qanebi 
 

wvrilmarcvlovani Secvlili dana-
leqi qanebi, vulkanogenuri qviSaqvebi 
da tufebi dacurebis sibrtyeebiT; 
turbidituli bunebis , radiola-
rebiani vulkanogenur-danaleqi qanebi. 
 

nakadebis tranformacia 
turbiditul naleqebSi; 
qviSaqvebi – Canelebis 
masiuri nakadis daleq-
vis produqti; wyalqveSa 
naleqdagrovebis 
pirobebi.  
 

wvrilmarcvlovani 
buStukvani tufebi da 
tufebi akreciuli 
lapilebiani da bio-
turbaciebiT  
 

masiuri an axarisxebuli; ZiriTad 
masaSi gadakristalizirebuli 
vulkanuri mina; ovaluri formis, 
sxvadasxva zomis akreciuli lapilebi 
amovsebulia kvarciT; arSiiani 
lapilebi: romlis birTvi ufro 
msxvilmarcvlovania da irgvliv ufro 
wvrilmarcvlovani ferfliTaa 
warmodgenili. 
 

marCxi zRvis naleqebi; 
freatomagmaturi amof-
rqvevis produqtebi.  
 

wyliT daleqili pi-
roklasturi cvenis 
naleqebi 

SigniT zogierT doneebze nakadi 
stratificirebulia da wvrilmar-
cvlovani laminaciis niSnebia; nor-

marCx zRvaSi gadaleqi-
li  (resedimented) wyal-
qveSa piroklasturi na-
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maluri axarisxeba ; SedarebiT sqeli 
Sreebi. 
 

leqebi. maRalenergeti-
kuli turbidituli na-
leqebis ferdobze tran-

sportireba (Cas 1991).N  
 

pemziT mdidari vul-
kanoklasturi nale-
qebi  

pemzis Semcveli qanebi matriqsiT; 
SeadrebiT damorCilebuli raode-
nobiTaa liTiuri natexebi da 
kristalebi. aris stratificirebuli 
intervalebic; sustad damuSavebuli 
pemzis natexebi, zogan buStukovani.  
 

pulsaciuri piroklas-
turi nakadis naleqebi 
(Pittari A., et al.,2006).  

peperitebi lavisa da arakonsolidirebuli 
radilariebis Semcveli sedimentis 
kontaqti (in situ lava-sediment mingling). 
 

sveli sedimentisa da 
lavis kontaqti intru-
zivis an lavis gumbaTis 
kidura nawilSi, SesaZ-
loa wyalqveSa naleq-
dagrovebis garemo.  
 

hialoklastitebi riodacituri frTis-lapoturi hia-
loklastitebis 2 saxesxvaoba. I-hia-
loklastitebi baliSismagvari for-
mebiT (hyaloclastite with pillow-like forms) da 
II-hialoklastiti minisebri arSiebiT 
(hyaloclastite with glass-like selvages) (Popkhadze 
n., et al., 2009; Popkhadze N., 2012; Popkhadze N., 
et al 2013).  I – pemziani hialoklas-titebi; 
II-klasikuri perlituri struqtura, 
parlituri napralebiT; sferuliTebi 
ZiriTad masaSi wvrilmarcvlovani 
kvarciTa da mindvris SpatiTaa 
agebuli.  
 

lavis wyalTan kon-
taqtisas misi swrafi ga-
ciebis, daskdomisa da 
fragmentaciis Sedegi 

(Gibson H., et al., 1998). 
 

 
vulkanuri faciesebis jgufi 
 
fluidaluri 
zonalobis 
riodacituri lavuri 
nakadi 
 
 

 
igive Sedgenilobis lavis nagoravebi, 
ovaluri formis klastebi flui-
dalur nakadSi;. Pporfiruli struq-
tura plagioklazis, K-is mindvris 
Spatisa da kvarcis fenokristalebiT. 
Zlieri silifikacia zogjer flui-
dalur teqsturis gaswvriv. 
 

 
vulkanuri gumbaTis an 
silis koherentuli fa-
ciesi. 

sveturi ganwevrebis 
ignimbritebi 

sveturi ganwevrebis ignimbritebi 
tipiuri klasikuri perlituri 
ZiriTadi masiT. sferuliTuri 
struqtura zogjer ovaluri formis 
kvarcis kristalebiT amovsebuli. 

naleqdagroveba tal-
Riscemis zolis qvemoT. 
vulkanuri minis maRal-
temperaturuli devi-

trifikacia (White M., et 
al1997)  

riodacituri 
eqstruzivi 

masiuri; zogan porfiruli/mikropoi-
kilituri struqtura ; adgilebSi 
pemzis Semcveli.  
 

koherentuli, sabados 
Semcveli qanebis gam-
kveTi eqstruzivi.  
 

arastratificirebuli 
riodacituli breq-
Ciuli faciesi. 

masiuri, arastratificirebuli; qanis 
natexebi zogi kargad damuSavebuli, 
zogi ki daumuSavebeli da kuTxovani. 
Zlieri silifikacia. Matroqsic 

autoklasturi breqCia 
wyalqveSa lavis an gum-
baTis gadanarecxi masa-
liT warmodgenili. 
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zogjer qvrilnatexovani breqCiiT 
warmodgenili.  
 

 

ignimbritebi Semcxvari ignimbritebi, Seicavs 
lapilebsa da kristalTa natexebs an 
lapilebsa da matriqss.  kristalTa 
fragmentebia : plagioklazi, orTo-
klazi da kvarci ; vulkanuri minis 
fragmentebi namglisebri da wagrZe-
lebuli formebiT. Llokalurad si-
lifikaciis ubnebi. 
 

piroklasturi nakadis 
produqti. 

liTiuri an  pemzis 
natexebiT mdidari Se-
umcxvari ignimbrite-
bi an vulkanuri qvi-
Saqva 
 
 
 
 
 
 

sxvadasxva zomis liTiuri, pemzisa da 
kristalebis natexebi; adgilebSi 
argilitebis natexebic; axarisxebebi ar 
aRiniSneba.  
 
 
 
 
  
 
 

 

Ppiroklasturi pulsa-
ciuri naleqebi, romle-
bic mZlavri piroklas-
turi nakadidan akumu-

lirdeba (Sohn Y., et al 
2009). 
  
 
 
 
 
 
 
 
 
 

       

sabadoze agegmviTi samuSaoebis Sedegad da agreTve detaluri facialuri 
Seswavlisa da interpretaciebis Sedegad, avtoris mier  Sedgenilia 
faciesebis gavrcelebis ruqa, romelzec datanilia madniani zonis 
gamosavlebic s. Jialis monacemebis mixedviT (Gialli S., 2013) (ix. sur. 4). 
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sur. 5 madneulis sabados facialuri ruqa (n. fofxaZe 2013). madniani zonis 
gamosavlebi s. Jialis mixedviT (Gialli, 2013) .  

stratigrafiulad qveda, Sreebrivi vulkanogenur-danaleqi faciesebis 
gamosavlebi sakmaod mZlavria madneulis karierze, maTi xiluli simZlavre 
250-300 m-sac aRwevs. swored am wyebaSia cnobili Semdegi tipis gamadnebebi: 
Stokverkuli ZarRvuli tipis gamadneba dasavleT da Crdilo frTaze da 
pirit-telurit-oqros ZarRvuli zona aRmosavleT frTaze (sur. 5). Zlier 
silificirebuli (SiO2-iT mdidari) danaleqi da vulkanogenur-danaleqi 
qanebi morigeoben sxvadasxva tipis tufebTan. Zalian wvrilmarcvlovani, 
ferflis tufebi asicirdeba buStukovani tufebis horizontTan (Lorenz V.,1974; 
Capaccioni B., et al;), romelic Tavis mxriv TiTqmis yvela horizontze Seicavs 
akreciul lapilebian da bioturbirebul TxelSreebrivi tufebis an Zlier 
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silificirebuli argilitebisa da alevrolitebis horizontebs. akreciuli 
lapilebiani Sreebi aRwerilia sabados oTxive frTaze da SesaZloa is 
samarkiro horizontadac CaiTvalos (ix. sur. 5. wiTeli feriT). Aakreciuli 
lapilebi aris adgilze warmoSobilic (in sity) da gadarecxilic 
(resedimented). buStukovani tufebi fuZis talRuris (baseBsurge)  da ferflis 
cvenis (ash-fall) naleqebTan erTad erT WrilSi SiSvldeba madneulis sabados 
aRmosavleT frTaze. es mkveTrad gamagrebulia (gamyarebuli-indurated) vidre 
sxva qanebi. Aam Sreebrivi buStukovani tufebisa da ferflis tufebis 
horizontSi aRiniSneba sakmaod mZlavri breqCiuli horizonti da is 
aRwerilia rogorc – arastratifirebuli riodacituri breqCiuli faciesi 
(Non stratified rhyodacitic breccia facies). igi Seicavs wvrilmarcvlovani da 
buStukovani tufebis natexebs da am dastaSi kargadaa rRvevebTan 
dakavSirebuli napralebi ganviTarebuli da idealuri dresvis sibrtyeebic. 
pemziT mdidari vulkanoklasturi faciesebi (pumice-rich volcaniclastic facies) 
warmoadgens rogorc gamadnebis fuZis (footwall), aseve gamadnebis saxuravis 
(hanging wall) faciess sabadoze da sakmaod mZlavria. gamadnebis fuZis 
vulkanoklasturi faciesi ufro Zlier silificirebulia, Secvlilia da 
mineralizacias Seicavs. Ffluidebi da hidroTermaluri xsnarebi ufro 
advilad aRweven pemziT mdidar adgilebSi da iwveven mis Secvlas. zogjer 
pemzebi imdenad Zlieraa Secvlili, rom SeuZlebeli xdeba misi pirveladi 
ieris dadgena gaSiSvlebaSi. saxuravis faciesi SeadrebiT naklebad 
Secvlilia Tumca aqac aRiniSneba meoradi procesebi. is ar aris Zlier 
mineralizirebuli, Tu ar gamovricxavT piritis mineralizacias. Nnaxazi 8 
–ze aris warmodgenili sabados aRmosavleT frTis vulkanogenur-danaleqi 
kompleqsis ganzogadoebuli stratigrafiuli sveti.  

  am kompleqsis Sreebrivi vulkanogenur-danaleqi qanebi morigeoben Zlier 
silificirebul (strongly silicified) vulkanoklasturi argilitebisa da 
alevroliTebis TxelSreebriv qanebTan, qviSaqvebTan, mergelebTan da 
turbiditul qanebTan. swored am Sreebriv kompleqsSia aRwerili pirvelad 
madneulis sabadoze avtoris mier radiolariebi (ix. naxazi 5).  

 saintereso sedimentaciuri struqturebia aRwerili madneulis sabadoze 
am vulkanogenur-danaleq kompleqsSi: iribSreobrioba (cross-bedding), 
dacurebis sibrtyeebi (slumps), Cajdomis an datvirTvis  teqsturebi ( load casts), 
ripelmarkebi da gravitaciuli dinebis ripelmarkebi (gravity flowage ripples) da 
bioturbaciebi. Aaq dominirebs vulkaniklasturi turbiditebi kargad 
gamoxatuli boumas Ta Tb Tc intervalebiT da warmoadgenen 
wvrilmarcvlovani masalis turbidituli dinebebiT daleqil tipiur 
produqts (Cas R.,et al 1992). rRvevebi, napralebis sistemebi da dacurebis 
sibrtyeebi kargad daikvirveba am vulkanogenur-danaleq kompleqsSi. 
agreTve zogierT doneebze SemoWrilia uswormasworod (interfingered) 
sxvadasxva simZlavris piroklasturi nakadi. is Seicavs pemzasa da 
kristalebs (pumice- and crystal-bearing (pumiceous)).  zogierT ubnebze is 
stratificirebulia, rogorc pemzis matarebeli an kristalebis Semcveli 
(an orive erTad) doneebi.   

  vulkanogenur-danaleqi kompleqsis zogierT doneebze aRwerilia 
hialoklastitebis gamosavlebi. Mmadneulis sabadoze pirvelad iqna 
hialoklastitebi aRwerili.  Oori tipis hialoklastitebia dadgenili: 
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hialoklastitebi minisebri arSiebiT da hialoklastitebi pilous magvari 
formebiT (Popkhadze N., 2012). 

  Aam Sreebriv kompleqsSi sabados dasavleT frTaze aRiniSneba 
mineralizaciis subvertikaluri Stokverkuli tipi da Sedgeba piritis, 
qalkopiritis da sfaleritisagan. aRiniSneba enargiti (enargite) mis birTvSi. 
Kkvarci da bariti mTavari ZarRvuli mineralebia. stratiformuli, masiuri 
sulfiduri madani mdebareobs misi RerZuli nawilis Tavze. igi xasiaTdeba 
sfalerit-galenit-qalkopirit- pirit-tenantit-tetrahidritis mineraluri 
asociaciiT (Gialli S., 2013). Secvlis zona (areali), romelic gars ertymis am 
madnian sxeuls Sedgeba Zlier silificirebulo birTvisagan, romelic 
zemoTken TandaTan gadadis kvarc-sericit-piritul zonaSi da sul gareTa 
Secvlis areali ki warmodgenilia kvarc-qlorit-hematitis zoniT (Gialli S., 
2013). 

 subvertikaluri pirit-qlorit-hematitis (qalkopiriti) oqrosSemcveli 
ZarRvi aRwerilia madneulis sabados aRmosavleTi frTis am vulkanogenur-
danaleq kompleqsSi. saidanac ZiriTadad xdeba oqros mopoveba. Secvlis 
zona warmodgenilia Semdegi mineraluri asociaciiT: kvarc-qlorit-piriti 
da ufro ZarRvebTan aris axlos (Gialli S., 2013).    

   stratigrafiulad zeviT aris vulkanuri faciesebis jgufi, romelic 
SedgenilobiT riodacituria. igi moicavs Semdeg liTofaciesebs: 
fluidaluri zonalobis riodacituri lavuri nakadi, sveturi ganwevrebis 
ignimbritebi, riodacituri eqstruzivi, arastratificirebuli 
riodacituri breqCia, ignimbritebi da pemziT/ liTiuri masaliT mdidari 
piroklasturi qanebi (sur. 5). sabados Crdilo frTaze aris fluidaluri 
zonalobis lavisa da sveturi ganwevrebis ignimbritebis gamosavlebi. 
Llavis nakadi aris Zlier silicifirebuli. Aam fluidaluri zonalobebs 
Soris aRiniSneba filosilikatiT  mdidari adgilebic (phyllosilicate-rich 
material). Ees fluidaluri zonalobebi umetesad brtyeli da paraleluria 
da maT Soris xSirad aris msgavsi klasturi-liTiuri natexebi (Allen R.,1988). 
sveturi ganwevrebis ignimbritebi xasiaTdebian vulkanuri minis klasikuri 
sferulituri perlituri struqturiT, rac kargi mtkicebulebaa pirveladi 
vulkanuri minis maRaltemperaturuli devitrifikaciisa (McPhie  et al., 1993; 
White et al., 1997). masiuri, riodacituri eqstruzivis gamosavlebi kargad 
daikvirveba sabados samxreT da aRmosavleT frTebze. zogierT adgilebSi 
aRiniSneba piroklasturi buneba. zogan ki mcdari (false) piroklasturi 
teqsturiT xasiaTdeba. aRiniSneba Secvlis procesebic. riodacituri 
ignimbritebi amTavreben  Wrils zeviT sabados Crdilo frTaze. 
aRmosavleT frTaze ki  kristaliT Tu pemziT mdidari Seumcxvari 
ignimbritebis (Lithic-  to pumice-rich non-welded ignimbrite) gamosavali aris 
pirvelad sabadoze aRwerili.     

 Aarsebuli monacemebiT, madneulis sabados qvemoT 800-900 m siRrmeze 
WaburRilebiT aris dafiqsirebuli granodiorit-porfiruli da diorit-
porfiruli Sedgenilobis intruziuli sxeuli (Migineishvili R., et al., 2010; 
Rubinshtein M., et al., 1983). 
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2.2.2 hialoklastitebi 

 

frTis-lapoturi hialoklastitebi (Lobe Hyaloclastite) madneulis sabadoze 
(zogadi aRwera) 

zeda carculi riodacituri hialoklastitis facialuri erTeuli, 
romelic pirvelad iqna aRwerili madneulis karierze avtoris mier, 
madneulis sabados Semcveli wyebas (maSaveras wyeba) ekuTvnis. Mmadneulis 
sabadoze aRwerili hialoklastiti Tavis mxriv aris e.w. frTis-lapoturi 
(Lobe hyaloclastite-lapoturi) hialoklastiti, romelic erT-erTi mTavari 
damaxasiaTebeli facialuri erTeulia vulkanogenur-danaleqi masiur 
sulfiduri (VMS) da sxva tipis sabadoebis Semcveli qanTa wyebebisaTvis. 
igi aris naleqdagrovebis wyalqveSa garemos utyuari mtkicebuleba, 
vinaidan hialoklastiti lavis wyalTan urTierTqmedebisas warmoiqmneba. 
Hhialoklastiti aris swrafi gaciebis dros.  Termuli wnevis gavleniT 
magmis fragmentaciis Sedegi. Aam dros xdeba magmis periferiuli nawilebis 
swrafi gacieba-gaqvaveba da daskdoma, am process aRweren rogorc quench-
fragmentation (Gibson H., et al., 1998).  

 yvelaze kargad hialoklastitebis gamosavlebi warmodgenilia madneulis 
karieris aRmosavleT nawilSi. maT axasiaTebT intensiuri silifikacia-
devitrifikacia da gaqloriteba. Kkarierze arsebuli gaSiSvlebebi 
saSualebas gvaZlevs movaxdinoT frTis-lapoturi hialoklastitis 
Semadgeneli calkeuli struqrurebis/gamosavlebis interpretacia da 
aRwera. esenia: masiuri (kogerentuli-coherent) lava, baknisebri breqCia 
(carapace breccias), zonaloba lavis kidura nawilSi, individualuri 
(calkeuli, izolirebuli-izolated lobes) frTis-lapoturi hialoklastiti da 
bolos hialoklastitis 2 tipi: hialoklastiti minisebri arSiebiT 
(hyaloclastite with glass-like selvages) da hialoklastitebi baliSismagvari 
formebiT (hyaloclastite with pillow-like forms) (Soriano C.,et al., 2013; Soriano C., et al., 2012; 
Németh K., et al., 2008; Schmincke U., et al., 1997). Yyvela arsebuli formebis 
interpretaciam saSualeba mogvca madneulis sabadoze riodacituri 
gumbaTis struqturis da misi naleqdagrovebis pirobebis aRdgenis. Sida 
(internal) da aseve izolirebuli lapoturi formebi (isolated lobes) erTad 
qmnian gumbaTisebr formas/struqturas. zogjer SesaZlebelia daikvirvos 
TandaTanobiT gadasvla koherentuli nawilidan bregCirebulisaken (anu 
hialoklastitebisaken). SeiZleba iTqvas, rom koherentuli lava gumbaTis 
agebulebaSi mniSvnelovania (moculobis TvalsazrisiT mis  85%-s Seadgens) 
(Lexa J., et al., 2010; Allen R., et al., 1999; Stewart L., et al.,2003; Stewart L., et al., 2006; Scutter R., et al., 
1998), misi gavrceleba 1km-mdea da daaxloebiT 100m simaRle, romelic 
zogierT adgilSi xasiaTdeba kargad ganviTarebuli svetiseburi 
ganwevrebebiT (sur. 6a).  koherentuli lava Seicavs sxvadasxva zomis 
momwvano-moyavisfro feris makrokristalur CanarTebs (enclave). suraTi 6b  
warmoadgens amis magaliTs, sadac am CanarTis zomaa 5-7sm, zogjer ki 
aRiniSneba wvrilmarcvlovani tufis 10-30 sm sigrZis CanarTebic. 
baliSismagvari formis hialoklastitis periferiul nawilSi kargad 
daikvirveba nakadis zonaloba (flow banding), romelic aris pemziani 
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hialoklastitis (pumiceous hyaloclastite) periferiuli nawiliL(sur. 6g). 
madneulis sabados aRmosavleTi frTis TiTqmis sul zeda safexurze aris 
baknisebri breqCiis (carapace breccias) fragmentuli gamosavlebi (sur. 6d). igi 
ar aris axarisxebuli da zogan areulSreebrioba axasiaTebs. Seicavs 
frTis-lapoturi hialoklastitebis fragmentebs: masiursa da zolebrivs 
lavis periperiuli nawilidan romlebsac isev hialoklastitebiTaa 
Secementebuli (Gibson H., et al., 1998). e.w. baknisebri breqCiis qaoturi xasiaTi, 
misi lokaluri gavrceleba nakadis zeda nawilSi, Sreobriobis, 
axarisxebis da damsxvreuli kristalebis ararseboba miuTiTebs 
avtobreqCiaciis procesebze anu mis adgilze (in situ) warmoSobaze (Gibson H., et 
al., 1998).   
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c
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Hyaloclastite
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sur. 6 frTis-lapoturi hialoklastitebi madneulis sabadodan: a – sveturi 
ganwevrebebi frTis – lapoturi hialoklastitebis koherentuli nawilidan, 
b – makrokristaluri CanarTis magaliTi koherentul riodacitur 
faciesSi, g – lavuri nakados zonaloba baliSismagvari formebis 
hialoklastitebis periferiul nawilSi, d - baknisebri breqCia madneulis 
sabados zeda nawilidan. 
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a. minisebri arSiebis tipis hialoklastiti (hyaloclastite with glass-like 
selvages) 

gibsonma aRwera individualuri frTis hialoklastitebi TviT am frTis 
hialoklastitebis kompleqsSi, romlebic xasiaTdebian minisebri arSiebiani 
hialoklastitebiT mis periferiul nawilSi (Gibson H., et al., 1998). sabados 
samxreT-aRmosavleT nawilSi kargad gamoikveTeba am individualuri frTis-
lapoturi hialoklastitis rkaluri forma (Ring structure) periferiul 
nawilSi, romelic SigniT sveturi ganwevrebebiT xasiaTdeba (sur. 7a). misi 
gavrcelebis diametria 13-15m-i. mas ar axasiaTebs minisebri arSiebiani 
hialoklastitebis formebi periferiul nawilSi, magram petrografiuli 
dakvirvebebis Sedegad maTi Sedgeniloba erTi da igivea. Aam tipis 
hialoklastitebisaTvis swored hialoklastituri formebis ararseboba mis 
periferiul nawilebSi aris mTavari mtkicebuleba imisa, rom isini 
warmoadgenen Sida, individualur (izolirebul) frTis hialoklastits 
(Gibson H., et al., 1998). minisebri arSiebiani hialoklastiti - Glass like selvages 
erT-erTi mTavari damaxasiaTebeli formaa zogadad hialoklastitebisaTvis 
(sur. 7b). 
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suraTi 7. hialoklastitebis gamosavlebis warmomadgenlobiTi magaliTebi 
madeulis karierze: a. frTis – lapoturi hialoklastituri nakadis 
rkalisebri kide, romlis SigniTa nawili sveturi ganwevrebebiT xasiaTdeba 
(Ring structure of lobe hyaloclastite lava-flow), b. minisebri arSiebis mqone 
hialoklastiti-fsevdo breqCia, moTeTro da monacrisfro-momwvano 
nawilebiT, c. baliSisebri formebi hialoklastitebSi, d. hialoklastitis 
gardamavali zona masiuridan baliSebian nawilSi.  

L madneulis sabadoze riodacituli lavis nakadis wyalTan moqmedebisas 
xdeboda misi periferiuli nawilis ufro swrafad gacieba da gaqvaveba, ris 
Sedegadac warmoiqmneboda daskdomis napralebi. cxadia, rom nakadis kidur 
nawilebSi gacieba moxda ufro swrafad vidre lavis SigniT. gaciebisa da 
vulkanuri minis devitrifikaciis dros am minisebr lavaSi iyo kargi 
SeRwevadoba, ris Sedegadac aq Secvlebi gamoiwvia meoradma procesebma da 
wyalTan erTad SeaRwa hidroTermulma sxnarebmac (Allen R., 1988). amrigad, 
hidroTermul xsnarebs hqondaT kargi moZraobisa da SeRwevadobis 
SesaZlebloba warmoqmnil daskdomis napralebSi. es ki qans aZlevs 
Secvlis Sedegad ganviTarebul sxvadasxva ferebs. rac meti intensivobiT 
warmoiqmneba napralebTan axlos da mis gaswvriv. zogjer es Secvlis 
procesebi miuyveba am napralebs da arSiismagvar formebs Rebulobs. (nax. b) 
rasac minisebr arSiebs veZaxiT (glass-like selvages). im SemTxvevaSi Tu mas 
ufro farTo gavrceleba aqvs qmnis laqismagvar formebsac da qans 
breqCiul iers aZlevs (Allen R., 1988). msgavsi tipis frTis-lapoturi (Lobe 
Hyaloclastite) hialoklastitebis  nakadebi aRwerilia kanadasa (Furnes H., et al., 
1980) da norandaSi (Noranda, Quebec) (Setterfield T., et al., 1995) riolituri 
hialoklastitebi. Aaseve wyalqveSa gumbaTTan asicirebuli 
hialoklastitebis magaliTebia: ponzas wyalqveSa rioliTuri gumbaTi 
italiaSi (submarine rhyolitic lava flow-dome complex, Ponza, Italy) (Scutter R., et al., 1998); adre 
devonuri gumbaTi uralSi (Early Devonian Ural Volcanics) (Bull F., et al., 2006); 
kambriuli maunt ridis vulkanitebi avstraliaSi (Gifkins C., et al., 2002) da 
vulkanuri centri avstraliaSi, romelic asocirdeba siliciur 
intruzivTan (silicic intrusion-dominated volcanic center at Highway-Reward) (Doyle M., et al., 2000). 
amrigad, hialoklastitebi ganicdian Zlier silifikacias, devitrifikacias 
da gaqloritebas. zogjer isini qmnian ‘cru’ (moCvenebiT) STabeWdilebas 
breqCiuli nakadisa, sadac monacrisfro-momwvano qanTa natexebi 
Semofarglulia moTeTro arSiebiT. sinamdvileSi es yalbi breqCiuli 
teqstura aris Secvlisa da gamofitvis Sedegad Camoyalibebuli. es 
moTeTro arSiebi nakadSi 0.5-3 sm siganisaa da gamWvirvale SlifSi aqvs 
igive struqtura rac monascrisfro-mocisfro “gulebs” (sur. 8a). 
gansxvaveba imaSia, rom moTeTro nawili ufro minisebria da naklebi 
raodenobiT Seicaven fenokristalebs vidre momwvano. hialoklastitebis es 
tipi xasiaTdeba perlituri teqsturebiT, romlis garCevac xSirad 
SeiZleba lupiT an gamWvirvale SlifSi. gamonaklisis SemTxvevaSi 
makroperlituri teqstura madneulis sabados SemTxvevaSi SeuiaraRebeli 
TvaliTac advilad SesamCnevia (sur. 8b). hialoklastitis es tipi Seicavs 
momrgvalebuli da ovaluri formis nuSurebs, romelic amovsebulia 
klavrc-qlorituli an Tixuri masiT (sur. 8c,d). 
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sur. 8 hialoklastitebis gamosavlebis warmomadgenlobiTi qviuri nimuSebi 
madeulis karieridan: a. minisebri arSiebis mqone hialoklastitebSi 
moTeTro “arSiebi”, b – klasikuri makro perlituri teqstura monatexze, 
g,d – momrgvalebuli da ovaluri formis nuSurebi hialoklastitebSi.  

 

Ppetrografiuli aRwera  

hialoklastiti Seicavs 30% da naklebi raodenobis fenokristalebs. 
ZiriTadi masa Sedgeba devitrificirebuli vulkanuri minisagan mozaikuri 
struqturiT, kaliumis mindvris Spatis radialuri kristalebiTa da 
kvarcis sferulitebiT da wagrZelebuli formis sanidinis kristalebiT 
(sur. 9a). sfrulitebs Soris sivrce amovsebulia plagioklazis 
mikroliTebiT da qmnis STabeWdilebas, TiTqos isini Semozrdilia 
sferulitebis garSemo (sur. 9b). porfiruli gamonayofebi Sedgeba kvarcis, 
plagioklazis da kaliSpatis sxvadasxva zomis kristalebisagan. zog 
adgilas isini qmnian glomeroporfirul struqturas.  
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sur. 9 petrografiuli dakvirvebebi minisebri hialoklastitis tipze: a. 
kaliumis mindvrisSpatis wagrZelebuli fenokristali (jvaredini 
nikolebi), b.Secvlis procesebi: moTeTro da monacrisfro-moyavisfro 
ferebSi (paraleluri nikolebi), c. perlituri napralebi minisebr ZiriTad 
masaSi (jvaredini nikolebi) d. perlituri napralebi gars uvlian 
kristalTa kideebs (paraleluri nikolebi). 

 

kaliSpatis da plagioklzis kristalebze aRiniSneba sericitizacia. 
sferuliTebi wvrilmarcvlovani kvarciTa da mindvris SpatiTaa agebuli, 
romlebic mJave vulkanuri minis maRaltemperaturuli devitrifikaciis 
Sedegad warmoiqmna. mozaikurma kvarc-mindvrisSpatis Tanadroulma 
rekristalizaciam SeiZleba daarRvios an Secvalos amgvari vulkanuri 
minis devitrifikaciuli teqsturebi (McPhie J.,et al 1993). ZiriTadi masa Sedgeba 
perlituri napralebisagan. rac ganisazRvreba mikroskopuli aRwerebisas. 
perlituri napralebi viTardeba vulkanuri minis hidrataciis Sedegad. 
hialoklastits perlituri arSiebiT aqvs klasikuri perlituri teqstura, 
sadac napralebi aris mkafiod rkalisebrad gawelili da koncentrulad 
ganlagebuli sferuli birTvebis garSemo (naxazi 9c,d). hidratacias adgili 
aqvs minis Canacvlebis Semdgom  da misi Semdgomi gaciebis procesis 
ganmavlobaSi, an misi sruli gaciebisas zedapirul temperaturamde (McPhie 
J.,et al 1993).  SlifSi perlituri napralebi nacvlad kaliumis mindvris 
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Spatis kristalis gakveTisa, ubralod gars uvlian kristalis kideebs  
(naxazi 9c,d). SeiZleba davaskvnaT, rom pirvel etapze moxda vulkanuri 
minis devitrifikacia, rasac moyva porfiruli gamonayofebis 
gamokristaleba da bolos ki perlituri napralebis Camoyalibeba. 

 

 

b. hialoklastiti baliSisebri formebiT - hyaloclastite with pillow-like forms. 

hialoklastiti baliSisebri formiT warmodgenilia karieris aRmosavleT 
nawilis sam safexurze da tipiuri baliSebis formebis arsebobiT 
xasiaTdeba (sur. 7c). imave WrilSi SeimCneva gradaciuli, TandaTanobiTi 
gadasvla masiuri lavidan baliSisebri formebis Semcvel nawilSi (sur. 
7d). ufro metic, es baliSisebri formebis sawyisi etapi warmodgenilia 
riodacituri lavuri nakadis masiur nawilSic da kargad daikvirveba Tu 
rogor yalibdeba bolos baliSis magvari formebi. baliSebis garemomcveli 
matriqsi aris lurji feris Secvlili qani imave riodacituri 
Sedgenilobisa, rogorc baliSebi. Llavis gaciebisas, rodesac xdeba misi 
fragmentacia wyalTan urTierTqmedebisas, warmoiqmneba bzarebi (wvrili 
napralebi), romlebsac qaoturi gavrceleba aqvT qanSi da Semdgom etapze 
isini kveTen erTmaneTs. MmaTi ganviTareba ufro intensiuria lavis 
periferiul nawilSi da warmoqmnis baliSismagvar formebs. Ees saxeli 
“baliSi” pirobiTia. maTi formebi ar aris klasikuri baliSis – pillow- 
formebi, isini odnav wagrZelebulia da gawelili forma aqvT, rac wylis 
svetis wnevisa an teqtonikuri deformaciis Sedegia. hidroTermaluri 
xsnarebi ki advilad aRweven am napralebSi da iwveven Sesabamisad 
Secvlebs. Mmsgavsi formis hialoklastitebi daikvirveba saydrisis 
sabadoze da kazreTi-dmanisis gzis gaswvriv aRweril WrilSic (n.fofxaZe 
2009). Ees ki migvaniSnebs, rom maT aqvT farTo gavrceleba am raionSi, 
Tumca isini sxvadasxva nakadis individualur frTis formebs warmoadgenen. 
aRniSnuli hialoklastitebi aris pemziani (pumiceous), romlis msgavsi tipis 
pemziani hialoklastitebi aRwerilia gifsonis mier (Gibson H., at al 1998; 
Furnes H., at al 1980 Turfejokull). sadac Turfejokull –is centralur vulkanur 
kompleqsSi aRwerili Blahnukur- is rioliTuri pemziani hialoklastitis 
magaliTia aRwerili. rac interpretirebulia, rogorc 
subpliniuri/pliniuri amofrqvevis produqtebi. Kkoherentuli riodacituri 
lavac Seicavs pemzisa da vulkanuri minis natexebs. es nakadi msgavsia sxva 
pemziT gamdidrebuli nakadebisa, romlebic aRwerilia cnobil wyalqveSa 
vulkanur WrilebSi. Zalian kargi magaliTia cnobili koherentuli pemziani 
rioliTuri nakadisa da masTan asocirebuli pemziani hialoklastitebisa ’’ 
Cambrian Mount Read Volcanics” avstraliaSi.  
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sur. 10 petrografiuli dakvirvebebi pemzur hialoklastitebze: a. 
vulkanuri minis aqsioliTuri devitrifikacia (gamorulnikolSi), b. 
vulkanuri minis da pemzis firfitisebri da namgliseburi formebis 
narCenebi (gamorTul nikolSi), c. sericitis mikrokristalebi 
plagioklazis kristalis gaswvriv (jvaredin nikolSi), d. sericitiT 
Canacvlebuli pemzis natexi (gamorTul nikolSi).  

 

SlifSi hialoklastitebi baliSisebri formebiT rioliTur bunebas 
amJRavnebs. baliSebis masiuri nawilis Sedgeniloba msgavsia Tumca mciredi 
gansxvavevebiT. qani porfiruli struqturisaa. ZiriTadi masa Sedgeba 
vulkanuri minis reliqtebisagan, romlebic Canacvlebulia 
wvroldispersiuli kvarciTa da K-is mindvis SpatiT. pemzis didi natexebic 
gvxvdeba. lokalurad ZiriTadi masa fluidaluria. vulkanuri minis 
natexebs SenarCunebuli aqvT namglisebri (cuspate) da firfitovani (platy) 
formebi (nax.10-b). zogan matriqsi amJRavnebs vitroklastur (buStukovan) 
teqsturas gamokveTili minis komponentebis aqsioliTuri devitrifikaciis 
niSnebiT, suraTi 10-a-s centrSi Cans pemzis (Pumice) natexis reliqti 
darRveuli Sida vezikularuli mikrostruqturiT. matriqsis natexebis 
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yavisferi arSiebi aseve ganicdis aqsioliTur devitrifikacias (McPhie J.,et al 
1993). aqve warmodgenilia biotitis da iSviaTad muskovitis kristalebi. 
kaliumis mindvris Spatis kristalebi nawilobriv SemoWmulia. 
plagioklazis kristalebze aRiniSneba sericitis kristalebi 
(gasericitebulia) (sur.10-c). baliSa hialoklastitis masiur nawilSi 
fenokristalebi iSviaTia da umetesad baliSebSoris sivrceebSia 
Tavmoyrili (fsevdo cementi). pemzis natexi Canacvlebulia sericitiT (sur. 
10-d). 

 

 

interpretacia 

wyalqveSa felzuri – tute lavebi gifsonis (Gibson H., et al. 1998) mixedviT 
iyofa : frTis-lapotur hialoklastitebad; blokur wyalqveSa lavebad; 
gumbaTebad, kriptogumbaTebad da regionalurad gavrcobad tute lavad; 
sur. 11 aris idealizitebuli Wrili rioliTuri/riodacituri nakadisaTvis, 
romelzec ilustrirebulia nakadis morfologia da struqtura, romelic 
damaxasiaTebelia nakadis distaluri da proqsimaluri nawilisaTvis.  

 
sur. 11 frTis-lapoturi hialoklastitebis (Lobe Hyaloclastite) 
modificirebuli sqematuri skeCi gifsonis mixedviT (Gibson H., et al. 1998).  Hp- 
hialoklastiti baliSisebri formebiT; Hg- minisebri arSiebis tipis 
hialoklastiti. 

frTis-lapoturi hialoklastitebi ivseba lavis axali pulsebiT, romelic 
mas kvebavs. zogadad isini miuyvebian uswormasworo adgilebsac sadac 
warmoiqmneba mcire simZlavris izolirebuli frTis-lapoturi 
hialoklastiti (Lobe Hyaloclastite) da lokalurad maT aqvT mcire zomis 
baliSismagvari formebi  (Gibson H., et al. 1998). Mmadneulis sabadoze  frTis-
lapoturi hialoklastitebi ZiriTadad aris masiuri, Tumca mis 
periferiebze aRiniSneba hialoklastitebi maTTvis damaxasiaTebeli 
sxvadasxva teqsturebiT, ZiriTadad Sua nawilebSi svetiseburi 
ganwevrebebia da adgilebSi gvxvdeba laminirebuli Sreebic. sabados zeda 
safexurze ki avtoris mier aRwerilia baknisebri breqCia (carapace breccias) 
(sur. 6d). Cvens mier sabadoze aRwerili Hp- hialoklastiti baliSisebri 

formebiT da Hg- minisebri arSiebis tipis hialoklastiti sur 11-ze 
Seesabameba frTis-lapoturi hialoklastitis Semadgenel TiToeul 
izolirebul frTis hialoklastits. xolo individualuri frTis-
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lapoturi hialoklastitis rkaluri forma (Ring structure) periferiul 
nawilSi, romelic SigniT sveturi ganwevrebebiT xasiaTdeba Seesabameba 
Sida izolirebul porcias. igi ileqeba SigniT, mas ara aqvs wyalTan 
kontaqti da amitomac hialoklastitebisaTvis damaxasiaTebeli teqsturebi 
ar aris misTvis damaxasiaTebeli.   

 

 

2.2.3 wvrilmarcvlovani buStukvani tufebi da tufebi akreciuli 
lapilebiTa da bioturbaciebiT. 

madneulis sabados aRmosavleT frTaze wvrilmarcvlovani buStukovani 
(vesiculated) tufebi warmodgenilia rogorc calkeuli Sreebis saxiT aseve 
masTan asocirebuli bioturbaciebiTa da akreciuli lapilebiani 
horizontebiT, romlebic aris ufro TxelSreebrivi (sur. 12a,b,c,d). 
Sreobriobas axasiaTebs mkveTri kontaqtebi. sayuradReboa, rom akreciuli 
lapilebi wina mkvlevarebis mier (vaSakiZe da afxazava) madneulisa da 
saydrisis sabadoze aRwerilia rogorc pizoliTuri tufebi. rac Seexeba 
buStukovan tufebs,  is pirvelad iqna aRwerili madneulis sabadoze. Ees 
aris Zalian wvrilmarcvlovani, ferflis tufebi. masSi warmodgenili 
sicarielebi zogjer mTel SreSi aris ganawilebuli, zogjer ki isini 
Sris Sua nawilSia moqceuli da Sris paralelurad vrceldeba (sur. 12b,c). 
sicarielebi aris sxvadasxva formisa da zomis. Aaris ovaluric da 
wagrZelebuli formebic. zogierTi maTgani 0.1mm-dan 2-3 sm-mdea (sur. 12e). 
zogjer ramdenime patara buStukebis Sezrda xdeba da am SemTxvevaSi 
ufrodidi zomis muStukebi warmoiqmneba da madneulis sabadoze   xSirad 
masSi aRiniSneba gamadnebebic (sur. 13e). amave buStukovan tufebSi 
aRwerilia gravitaciuli dinebis ripelmarkebi (gravity flowage ripples) (sur. 13f), 
romelic arakonsolidirebul, labiluri fenis naklebad damrec ferdobze 
moZraobisas warmoiqmneba da zogjer SesaZlebelia moZraobs mimarTulebis 
dadgenac (lorens., 1974).  

Aamrigad, buStukovani tufebi warmoadgens wvrilmarcvlovani ferflis 
gamyarebis Sedegad warmoqmnil Sreebs. lorensi (lorens., 1974) aRwerda 
buStukovan tufebs, rogorc blanti, wvrilmarcvlovani talaxis (mud) 
gamkvrivebis Sedegad warmoqmnils, romelSiac gazuri fazaa Setacebuli 
(Fisher and Schmincke 1984). Ggazi ki SesaZloa Setacebuli iyos orTqlisagan, 
romelsac talaxi (mud)  iZleva duRilisas an cxeli piroklastitebi (Rosi 
M., 1992).  

Brigi avtorebis azriT buStukovani tufebis arseboba warmoadgens 
freatomagmaturi vulkanuri amofrqvevis mtkicebulebas (Sheridan MF., et al. 
1983; Moore JG., 1985; Fisher and Schmincke 1984; lorens., 1974 ). 
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sur. 12. buStukovani tufebis warmomadgenlobiTi nimuSebi sabados 
aRmosavleT frTidan: a. buStukovani tufebis Sreebrivi dasta, b. 
buStukovani tufebis mkveTri kontaqtebi pelituri intervalebiT, c. 
buStukebi Sris centralur nawilSi, d. 2-4 mm-i diametris buStukebi 
tufebSi, e. SedarebiT didi zomis buStuki tufSi, romelic Seicavs 
gamadnebas, f. dinebis ripelmarkebi (current ripples) buStukovan tufebSi. 

 

zogierT WrilSi buStukovani tufebi asicirdebian akreciul lapilebian 
TxelSreebriv tufebTan, romelTa simZlavrec 5 mm-dan 2-3 sm-ia. madneulis 
karieris oTxive frTaze da is karg samarkiro horizontebs  warmoadgens. 
zogierTi akreciuli lapilebi aris adgilze warmoqmnili (in situ),  
zogierTi ki gadalqili. Aaseve am TxelSreebriv tufebTan asocirdeba 
tufebi bioturbaciebiT (sur. 13b).     
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1mm

a b

c d

sur. 13. a.Aakreciuli lapilebi sabados aRmosavleTi frTidan, b. 
bioturbaciebi wvrilmarcvlovan tufebSi, c. arSiiani akreciuli lapili 
SlifSi (jvaredini nikolebi), d.Ppemzis natexi akreciul lapilSi. 

Amorfologiurad 2 tipis akreciuli lapilia aRwerili: arSiiani (Rim type) 
da birTvis (core type) lapilebi (Schumacher R., et al. 1991). Oorive asocirdebian 
piroklastur nakadebTan. Mmadneulis sabadoze pirvelad iqna aRwerili 
arSiiani lapilebi (N. Popkhadze., 2009), romlebic centrSi Seicaven metad 
wvrilmarcvlovan ferfls da irgvliv ki ufro msxvilmarcvlovan aSiiTaa 
garSemortymuli (sur. 13c). garda amisa, sabadoze aris agreTve gadaleqili 
akreciuli lapilebi da samxreT ferdze arsebuli akreciuli lapilebi 
aris gamadnebuli. ZiriTadad, sabadoze isini asocirdebian buStukovan 
tufebTan da aucileblad masTan erTad aRiniSneba bioturbaciebi da 
talRis ripelmarkebi (wave ripples). akreciuli lapilebi freatomagmatur 
amofrqvevas Tan axlavs da maTi formireba SesaZlebelia ara marto 
ferflis cvenis Sedegad, aramed horizontalurad gadaadgilbuli 
ferflis Rrublidanac (horizontally moving ash clouds) (Fisher and Schmincke 1984; 
lorens., 1974). Llorensi (lorens., 1974)aRwerda agreTve freatomagmaturi 
amofrqvevisTvis iseTi tipis akreciul lapilebs, romlebic centrSi 
Seicaven qanis an sxva fragmentebs, romlebic ferflSia mTlianad 
Cafluli. madneulis sabados aRmosavleT frTaze agreTve pirvelad 
aRwerilia aseTi tipis akreciuli lapilebi, romelic cenrSi pemzis 
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natexebiTaa warmodgenili (sur. 13d). cnobilia, agreTve rom adre 
akreciuli lapilebis arseboba asocirdeboda mxolod xmeleTis 
naleqdagrovebis garemosTan, Tumca bolo dros isini aRwerilia agreTve 
wyalqveSa garemoSic. martivi warmosadgenia isic, rom maTi 
transportireba-gadleqva advili SesaZlebelia wyalSi. wyalSi 
warmoqmniliakreciuli lapilebisAnaTeli magaliTebia: germaniaSi (Devonian 
Lenneporphyr of Germany) (Mugge O., 1983; Heyckendorf K.,1985); iaponiis tokivas 
formaciaSi (Tokiwa Formation of Japan) (Fiske RS., 1964), haimarakas formaciaSi 
(Haimaraka Formation of Guyana) (Bateson JH.,1965) agreTve rogorc gadaleqili is 
aRwerilia CrdiloeTi zRvis paleogenur vulkanitebSi (Paleogene volcanic rocks 
on the Voring Plateau in the North Sea) (Vierect LG., et al. 1989). akreciuli lapilebi 
struqturul geologiaSi karg stratigrafiul kriteriums warmoadgens. 
Sminkem (Schminke 1967) moaxdina miocenuri akreciuli lapilebis Semcveli 
ferflis Sreebis korelacia wyarodan 60 km manZilze da 2000Kkm2 farTobze 
vaSimgtonSi. amrigad, akreciul lapilebTan dakavSirebuli ufro 
detaluri kvlevebi samomavlo amocanas warmoadgens am regionSi, radganac 
is mniSvnelovani iaraRia amofrqvevis tipis da masTan dakavSirebuli 
movlenebis swori interpretaciisa da agreTve mniSvnelovan 
stratigrafiuli korelaciis saSualebas iZleva. 

 

 

 
2.2.4 wyliT daleqili piroklasturi cvenis naleqebi 

wyliT daleqili piroklasturi cvenis naleqebi sabados aRmosavleT da 
samxreT frTaze Sreebriv vulkanogenur-danaleq wyebaSia aRwerili. igi 
amavdroulad asocirdeba wyebaSi buStukovan tufebTan da radiolariebis 
Semcvel  horizontebTan.  
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sur. 14 wyliT daleqili piroklasturi cvenis naleqebi madneulis sabados 
aRmosavleTi frTidan.  

 wyliT daleqili piroklasturi cvenis naleqebi McPhie – is mixedviT (McPhie 
J., et al 1993) eqsploziuri amofrqvevis Sedegia, romelsac adgili aqvs wyalSi 
da Tan axlavs  orTqliT gajerebuli Rrublebis warmoqmna wylis 
zedapirze. Aam piroklasturi masalis gadatana da daleqva xdeba wylis 
mier. Uumetes SemTxvevaSi adgili aqvs maT wyalSi daxarisxebas (sorting). 
amrigad, SedarebiT ufro mWidro (mtkice) liTiuri natexebi da 
piroklasturi nakadis kristalebi, agreTve cxeli pemza an Slakebi maSinve 
iJRinTebian wyliT da iwyeben axarisxebas daleqvis procesSi.  pricesebi 
damokidebulia daleqvis siCqareze da masalis xarisxze.  Tumca aris iseTi 
magaliTebic, rodesac yvela masala areulia da erTad aris daleqili. Aam 
SemTxvevaSi igi gamagrebuli unda iyos sxva mtkicebulebebiT, wyalqveSa 
leqdagrovebis garemos dadgenisaTvis. qaSmani da fiSke (Cashman and Fiske 
1991) aRniSnavs, rom wyliT daleqili piroklasturi naleqebi 
bimodalurobiTac xasiaTdeba: pemza-liTiuri kristalebi, rac kargad aris 
gamoxatuli madneulis sabadoze aRweril zogierT nimuSebSi (sur. 14a).  

Ddistalur nawilebSi wyliT daleqili piroklasturi naleqebi Seicaven 
natexebsa da kristalis fragmentebs da axarisxebulia ufro 
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msxvilmarcvlovani kristalebiT mdidari nawilidan ufro 
wvrilmarcvlovanisken da natexebiT mdidari zeda nawilisaken an aris 
masiuri. Mmadneulis sabadoze aRwerili wyliT daleqili piroklasturi 
naleqebSi (sur. 14b,c) qveda doneze SeimCneva wvrilmarcvlovan masaSi 
kristalTa fragmentebi da natexebi, xolo zeda nawilSi ki igi TandaTan 
gadadis pemzis natexebian masaSi da bolos mTavrdeba Zalian pelituri 
ferflis masaliT. rogorc zemoT avRniSneT aris adgilebi, sadac es 
stratificirebulia da axarisxebebi meordeba. maTi simZlavreebi sm-dan 
aTeul santimetrebamdea, magram farTobulad Zalian didi gavrcelebiT 
sargebloben (aTasobiT kvadratuli kilometrebi) (Ninkovich et al., 1978 ; 
Ledbetter and Sparks 1979 ; Sparks and Huang 1980). swored amitom, bolnisis raionSi 
samomavlod SesaZlebelia msgavsi faciesis aRwera madneulis karieris 
gareT mimdebare teritoriaze da garkveuli stratigrafiuli doneebis 
gansazRvra. zogjer fuZeSi aRiniSneba areuli laminacia (indistinct 
lamination/cross-lamination near base)  (Stow A., 2005) fuZeSi an SesaZloa erTi ciklis 
sul zeda nawilSi rogorc es kaSmansa da fiSkes (Cashman and Fiske 1991) aqvs 
aRwerili, rogorc pemziani qviSaqva. (sur. 15). 

 

sur. 15 axarisxeba da areuli laminacia wyliT daleqili piroklasturi 
naleqebSi madneulis sabadoze. 

 madneulis sabadoze wyliT daleqili piroklasturi naleqebi morigeoben 
radiolarian horizontebTan da wvrilmarcvlovan tufebTan, romelSiac 
aRiniSneba dacurebis sibrtyeebi, ripelmarkebian tufebTan da 
radiolarebian argilitebTan rac naleqdagrovebis wyalqveSa garemos 
utyuari mtkicebulebebia.  
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2.2.5 Sreebrivi, gakvarcebuli vulkanogenur-danaleqi (radiolarebiani) 
faciesi.  

Gsabados zeda nawilebSi aRwerili Sreebrivi vulkanogenur-danaleqi 
kompleqsi aris Zlier gakvarcebuli (silicified), radiolarebiani da nakleb 
mineralizebuli. aRiniSneba mxolod piritis mineralizacia. sabados 
aRmosavleT nawilSi Sreebrivi qanebi warmodgenilia: vulkanogenuri 
qviSaqvebis, wvril- da saSualomarcvlovani tufebis, vulkanogenuri 
argilitebisa da turbidituli qanebis morigeobiT. 

a b

c d  

sur. 16 Sreebrivi vulkanogenur-danaleqi qanebis gamosavlebi madneulis 
sabados aRmosavleTi frTis zeda horizontebze. Hhorizontis qveda 
nawilebi: Aa) wvril- da saSualo marcvlovani tufebis morigeoba pelituri 
intervalebiT; b) wvrilmarcvlovani tufebis, vulkanogenuri qviSaqebisa da 
argilitebis morigeoba. zeda nawilebi: c) vulkanoklasturi turbiditebis, 
wvril- da msxvilmarcvlovani tufebisa da akreciuli lapilebiani da 
bioturbirebuli argilitebis morigeoba; d) sanapiro faciesis 
vulkanoklasturi tufi.  

Mmadneulis sabadoze aRwerili Sreebrivi, gakvarcebuli vulkanogenur-
danaleqi kompleqsi igive radiolariani Sreebia, saidanac moxda 
radiolariebis amoyvana da gansazRvra. Aamitom maTi naleqdagrovebis 
geologiuri garemo radiolarebisaTvis am TavSi iqneba aRwerili. sur. 17-
ze mocemulia radiolariebis sxvadasxva formebi, romelTa amocnoba moxda  
petrografiuli Seswavlisas. aq radiolarebiani 2 done gamoiyofa: qveda da 
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zeda. Qqveda done (sur. 16a,b) warmodgenilia wvrilmarcvlovani, 1-3 sm-i 
simZlavris pelitur intervalebiani Sreebrivi tufebisa da buStukovani 
tufebis morigeobiT, romelsac agrZelebs vulkanogenuri qviSaqvebis, 
argilitebis, wvrilmarcvlovani tufebisa da turbidituli qanebis 
morigeoba. vulkanoklasturi argilitebi aris yvelaze warmomadgenlobiTi 
nimuSi radiolariebis Semcvelobis TvalsazrisiT (sur 16b).  

 

Radiolaria
Radiolaria

Radiolaria

Radiolaria

 

sur. 17 radiolariebis sxvadasxva formebi petrografiuli Seswavlisas  

 

zeda done (sur. 16c,d) agebulia wvrilmarcvlovani tufebis, saSualo da 
msxvilmarcvlovani tufebis, vulkanoklasturi turbiditebis da 
bioturbaciebiani da akreciuli lapilebiani argilitebis morigeobiT. 
akreciuli lapilebiani argilitebis maTi simZlavre 2-3 sm-ia da mxolod 
erTi stratigrafiuli donea am wyebaSi dafiqsirebuli.  turbidituli 
tufebi Seicaven kristalebisa da pemzis natexebiT mdidar intervalebs 
(sur.16d),  romlebic aris sxvadasxva zomisa raodenobis da romlebic 
wvrilmarcvlovan pelitur matriqsSia gabneuli. aRiniSneba axarisxebuli 
ubnebi da zogjer maT bimodalurobac axasiaTebT (sur. 16c,d). amrigad, 
tufebSi gamoiyofa kristalebisa da pemzis Semcveli horizontebi.  
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sur. 16 d warmoadgens sanapiro faciess, romelic gavcelebulia bevr maRal 
energetul silisiklastur sistemebSi. ZirSi aris kargad gamoxatuli 
sveli sedimentis deformaciuli teqstura (Stow., 2005) (soft-sediment deformation), 
rac jer kidev arakonsolidirebuli sedimentis wyalTan moqmedebisas 
warmoiqmneba. Llokalurad sveli sedimentis deformacia agreTve SeiZleba 
warmoiqmnas arakonsolidirebul SreebSi gare Zalebis moqmedebis Sedegad, 
rac provocirebas axdens svel, arastabulur da aramWidro Sreebze. Aamis 
Semdeg aris gadasvla wvrilmarcvlovani nawilidan ufro 
msxvilmarcvlovanSi da Semdeg ki pemziTa da kristalebiT gamdidrebul 
nawilSi.  

sur. 18I– ze gamosaxulia aRmosavleTi frTis vulkanogenur-danaleqi 
horizontis zeda donis zogadi liTologiuri Wrili, xolo  suraTi A - 
radiolarebiani horizontis qveda done da B - radiolarebiani horizontis 
zeda doneebia. 
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sur. 18 I - sabados aRmosavleTi frTis zogadi stratigrafiuli sveti, A - 
radiolarebiani horizontis qveda done da B - radiolarebiani horizontis 
zeda done. 

 

Ppetrografiuli aRwerebidan naTelia, rom vulkanogenuri argilitebi 
Seicaven kvarcis, plagioklazis da feldSpatis kristalebs. kristalTa 
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natexebi aris damuSavebuli da damtvreuli. maT kargad etyoba 
transportirebis niSnebiDda rom gadaleqilia. zogjer isini imdenad 
damtvreuli da damuSavebulia, rom Znelia pirveladi mineralis dadgena 
(sur. 189a,b). matriqsi warmodgenilia wvrilmarcvlovani an 
wvrildispersiuli Tixis nawilakebis zomis Slamis masiT. ZiriTad masaSi 
lokalurad aRiniSneba sericitisa da wvrildispersiuli qloritis 
minarevebi (sur. 19 a,b). vulkaniklasturi qanebisaTis kristalTa natexebi da 
pemza aris mTavari komponenti (sur. 19 c,d).  zogan isini areulia 
erTmaneTSi da qaoturi ganlageba aqvT. SeimCneva TandaTanobiTi gadasvla 
msxvilnatexovani nawilidan wvrilmarcvlovanSi (sur. 19 c). pemza umetesad 
wagrZelebuli formisaa da boloebi uswormasworoa. Zogjer maTi 
ganklageba Sreobriobis paraleluria, rac maTi moZraobis mimarTulbis 
maCvenebelia. sur. 19 d- s centrSi aris pemzis narCeni, romlis Sida 
buStukovani mikrostruqtura darRveulia.Yyavisferi arSia ki aqsiolituri 
devitrifikaciis Sedegia (axiolitic devitrification)  (McPhie et al., 1993). Mpemzis 
centraluri nawili gaqloritebulia.  

 

a b

c
d

Pumice

Crystal

Crystal
fragments

Radiolarias

Crystal

Pumice

Transition to fine grained

1mm

1mm 1mm

1mm

 

sur. 19 radiolariani qanebis petrografiuli aRwerebi: a. radiolariani 
vulkanoklasturi argiliti (jvaredini nikolebi), b.radiolariani 
vulkanoklasturi argiliti (paraleluri nikolebi), c,d.pemziTa da 
kristalebiT mdidari vulkanoklasturi turbiditebi (jvaredini nikolebi), 
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centrSi  pemza Sida buStukovani mikrostruqturiT (paraleluri 
nikolebi). 

 

2.2.6  ignimbritebi 

ignimbritebis gamosavlebi sabados Crdilo frTis sul zeda safexurzea. 
igi rigi qarTvel mecnierTa mier iqna aRniSnuli (v.guguSvili; v.guguSvili 
da g.omiaZe, r.migineiSvili, a. maRalaSvili). maTi gamosavlebi aq sakmaod 
mZlavria. ignimbritebi aq Secvlilia, TiTqmis SeuZlebelia saRi 
ignimbritebis aRwera. kargad SeomCneva sxvadasxva qanis natexebis (sur. 20 
a), fiamebis (sur. 20 b), pemzisa da Secxobis teqsturebis (sur. 20 d) arseboba. 
zogjer ki Secvlis procesebi imdenad intensiuria, rom qans mcdar 
CanarTis teqsturas aZlevs. Aswored am mizniT moxda misi Seswavla da 
gamWvirvale SlifebSi misi detaluri aRwera, rac aseTi aqamde ar iyo 
Seswavlili. zogjer is Zlier gakvarcebulia an dakveTilia kvarcis 
ZarRvebiT (sur. 20 c ).   

 

sur. 20 ignimbritebis gamosavlebi madneulis sabadoze: a) ignimbritebis 
natexovani buneba, b) fiamebi ignimbritebSi, c) kvarcis ZarRvebi 
ignimbritebSi, d) SelRobis sibrtyeeebi ignimbritebSi. 
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detaluriPpetrografiuli kvlevebi Catarda ignimbritis struqturuli da 
teqsturuli Taviseburebebis dasadgenad. Qqanis umetes adgilebSi 
aRiniSneba klasikuri perlituri buneba (perlitic cracks), damaxasiaTebeli 
sferulituri formebiT da SelRobis teqsturebiT. rogorc cnobilia, 
perlituri napralebi, rac vulkanuri minis hodrataciiT (hydration) 
warmoiqmneba. hidtatacias gulisxmobs wylis difuzias mkvriv (solid) 
vulkanur minaSi (McPhie et al.1993), rac moculobis gazrdas iwvevs. amrigad, 
gaWimva-deformacia (strain) romelic swored am hidrataciis process 
ukavSirdeba perlituri napralebis gaCenis xarjze xorcieldeba. klasikur 
perlitur struqturebSi napralebi mkveTrad rkaliseburad gars ertymis 
sferulitur birTvs/masas, romelsac ar ganucdia hidratacia (non-hydrated) 
(Ross and Smith 1955, Friedman et al. 1966, Allen 1988). sur. 21 a-ze kargad Cans Tu 
rogor aris qanSi ganviTarebuli perlituri napralebi. romelSiac aris 
kvarcisa da sanidinis, zogan plagioklazis damsxvreuli natexebi.   

 

 

sur. 21 petrografiuli dakvirvebebi ignimbritebSi madneulis karieris 
Crdilo frTaze : a. klasikuri perlituri struqtura ignimbritSi, b. 
kvarcis fenokristalebi SemolRobili kideebiT da plagioklazis 
fenokristalebi centrSi, c. vulkanuri minis namgliseburi formebi,  d. 
alisebri fiama centrSi. 
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sur. 21 b –ze kargad Cans plagioklazisa da kvarcis fenokristalebis 
CaZirva vulkanuri minaSi. Kkvarcis kristalebi umetesad ovaluri formisaa 
da zogan aRiniSneba maT irgvliv arSiis saxiT misive mcire zomis 
kristalebi SemolRobili. centrSi ki plagioklazis damtvreuli 
kristalebis glomeroporfiruli danagrovebia. sur. 21c –ze kargad Cans 
vulkanuri minis namglisebri formebi, rac ignimbritis matriqsis 
damadasturebeli niSania da igi vulkanuri minis devitrifikaciisa da 
daSlis Sedegia. zogjer kargad daikvirveba Secvlili alisebri formis 
fiamebic (sur. 21 d), romelSiac kvarcis kristalia Setacebuli.  

 

2.2.7 sveturi ganwevrebis ignimbritebi  

sveturi ganwevrebis ignimbritebis gamosavlebi aRwerilia madneulis 
karieris Crdilo frTaze. fluidaluri zonalobis mqone rioliTuri 
nakadi mkveTri uTanxmoebebiT fuZeSi udevs sveturi ganwevrebis mqone 
zonalur (compositionally zoned)  ignimbrits (simZlavre 8-12m). sveturi 
ganwevrebebi cxeli SemoWris indikatoria. Ffotoze (sur. 22a) kargad Cans 
misi kontaqti lavur nakadTan. svetebis forma ignimbritSi oTkuTxaa (sur. 
22b).  
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sur. 22. sveturi ganwevrebis ignimbritebi sabados Crdilo frTidan: a. 
sveturi ganwevrebis mqone ignimbritis kontaqti fluidaluri zonalobis 
mqone rioliTur nakadTan, b. svetebis oTxkuTxa formebi ignimbritSi, c. 
perlituri struqtura kvarcis ovaluri formis natexebiT (gamorTuli 
nikolebi).  

ignimbriti Seicavs kristalebs da kristalebis natexebs (kvarci, 
plagioklazi, Secvlili amfiboli). kristalebs Soris matriqsi minisebria, 
yavisferi da wvrilmarcvlovani. perlituri fraqciebi matriqsSi 
migviTiTeben, rom minis natexebi warmoadgenen kargad Semcxvar koherentul 
minas (McPhie et al., 1993). am ignimbritebSi ganviTarebulia vulkanuri 
minisaTvis damaxasiaTebeli sferoliTuri teqsturebi, romlebic utyuari 
mtkicebulebaa zogierTi Tavdapirvelad minebrivi Semcxvari ignimbritebis 
maRaltemperaturuli devitrifikaciisa (sur. 22c).  (White M.,.et al.1995; McPhie et 
al., 1993 ). 

 

 

Psur. 23 piroklasturi nakadis transportireba wylis qveS da wylis zemoT 

(White M.,.et al.1995). 

Aadre ignimbritebi xmeleTze amifrqvevisa da daleqvis indikatorad 
iTvleboda. Tumca bolo dros Seicvala warmodgenebi  da sul ufro da 
ufro gavrcelda Semcxvari ignimbriebis magaliTebi, romelTa daleqva 
xdeboda wyalqveSa garemoSi. SesaZloa wylis siRrme SezRuduli iyos, 
araumetes 1km-isa. radgan siRrmeSi hidrostatikuri wneva xels uSlis 
sistemidan haeris gamodevnas, rac eqsploziuri amofrqvevis winapirobaa 
(McBirney., 1963).  wyalqveSa pemziani (pumiceous) piroklasturi nakadi 
aRwerilia bevr Tanamedrove da Zvel naleqebSic. msgavsi ignimbritebi 
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Seswavlili iqna avstraliaSi, dasavleT tasmaniaSi, sadac wyalqveSa 
ignimbritebs kambriul tandalis jgufSi (Cambrian Tyndall Group) maunt ridis 
vulkanitebs (Mount Read Volcanics) ganixilaven (White M. et. al 1997). tandalis 
jgufis ignimbritebi talRicemis qveS aris daleqili anu sanapiro (<200m) 
garemoSi. isini Semcxvari ignimbritebia da perlituri struqturiT 
xasiaTdeba. wyalqveSa ignimbritebi aRwerilia agreTve krakatauSi 1883 w-is 
eqsploziuri amofrqvevisas (Krakatau, Indonezia), sadac piroklasturi naleqebi 
wyalSi 40 m siRrmeze daileqa (Sigurdsson et al., 1991); es masiuri faciesi aris 
xmeleTis ignimbritebis zusti analogi; uZveles naleqebTan dakavSirebuli 
magaliTebia: amerikaSi triasul-qveda iurulTan dakavSirebuli 
kalderasTan asocirebuli naleqebi (Vandever Mountian Tuff, Triassic to lower 
Jurassic, Mineral King, USA) (Busby-Spera,., 1984; Kokellar and Busby., 1994). marCx wyalSi 
daleqili Semcxvari ignimbritebia “Capel Curing Volcanic Formation” Ordovician, 
Wales (Howells et al., 1985) .  

 amrigad ignimbritebis amofrqveva SesaZloa xmeleTze, wyalSic da zogjer 
ki jer kidev Seumcxvari, cxeli piroklasturi masalis gadaleqva (Sesvla) 
xdeba wyalSi, marCxi wylis pirobebSi. sur. 23–dan  kargad Cans 
piroklasturi masalis xmeleTze amofrqveva da Semdeg misi wyalSi Sesvla. 
Tumca nawili piroklasturi nakadisa ar aris maRal energetikuli da ver 
aRwevs wylis zemoT.     

 

 

2.2.8 fluidaluri zonalobis riodacituri lavuri nakadi 

fluidaluri zonalobis riodacituri lavuri nakadi aRwerilia sabados 

Crdilo frTaze, romelsac WrilSi zemoT moyveba ignimbritebi  rogorc 

cnobilia, fluidaluri zonaloba ZiriTadad damaxasiaTebelia mJave da 

umetesad rioliTuri lavebisaTvis (McPhie et al.1993). suraTze kargad Cans 

rom zonaloba anu daSreveba, romelic lavur nakadSi aris umetesad 

brtyeli da paraleluri (sur. 23a,b). Nnakadis naoWSi, zogierT lokalur 

adgilebSi aRiniSneba amoburculi, zRvis kombostosnairi (Allen R., 1988) 
kidura formebi. Aam nakadis ganSrevebebs (zonalobebs) Soris gvxvdeba 

amave lavis natexebi, rac imas miuTiTebs, rom es CanarTebi Tu liTiuri 

natexebi ar warmoadgens piroklasturi warmoSobis mtkicebulebas (Allen R., 
1988). suraTzec kargad Cans iseTi adgilebi, es Sreobriobis zolebi 

kargad Semouvlis irgvliv am sferuliTur masas.  
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sur. 23 fluidaluri zonalobis riodacituri lavuri nakadi madneulis 

sabadoze : a, b fluidaluri zonaloba riodacituri lavis nakadSi, c,d  
vulkanuri minis fluidaluri buneba mikroskopSi. 

SlifSi aRiniSneba feldSpatisa da kvarcis ovaluri formis kristalebi. 

agreTve lokalurad ASenarCunebulia perlituri struqturebi. ZiriTadi 

masa warmodgenilia vulkanuri miniTa da masSi plagioklazis 

mikroliTebiT. ZogierT adgilebSi qani tufs gavs da sxvadasxva qanis da 

kristalebis natexebi aRiniSneba. sur. 22 c,d –ze kargad Cans qanis 

fluidaluri struqtura, romelic gars uvlis kristalTa 

glomeroporfirul danagrovebs. Ffluidaluri zonalobis mimarTulebiT 

aRiniSneba gakvarceba da zogjer ki kvarcis wagrZelebuli kristalebic 

miuyveba am fluidalur mimarTulebas.   
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2.2.9  pemziT mdidari vulkanoklasturi naleqebi. 

pemziT mdidari vulkanoklasturi naleqebis gamosavlebis aRwera 

SesaZlebeli aris  sabados aRmosavleT da samxreT frTaze. es facialuri 

erTeuli pirvelad aris aRwerili avtoris mier. igi gamoiyofa 

vulkanogenur – danaleq wyebis kompleqsSi da TiTqmis TanxmobiT aris 

ganlagebuli, anu miuyveba paralelurad Sreebrivs (interfingered).  misi 

gavrceleba lokaluria da isoleba, rac kargad Cans suraTze (sur. 24 a).  
pemza sxvadasxva zomisaa da stratificitebulia garkveuli SualedebiT, 

igi aris gawelili formis (ftattened and planar-stratified) da TiTqos erT rigs 
miuyveba (sur. 23 b ). unda aRiniSnos, rom sabadoze arsebuli mineralizacia 

da gakvarceba am naleqebsac ukavSirdeba. Aris iseTi adgilebic sadac isini 

Zlier Secvlili da mineralizebulia. hidroTermaluri fluidebi advilad 

aRweven gamtarunarian (SeRwevadunarian) pemzian SreebSi da iwvevs mis 

Secvlas (Allen R., 1988), zogjer pemza imdenad Secvlilia, rom sruliad 

dakarguli aqvs pirveladi saxe da gansakuTrebiT sabados qveda 

horizontebze igi mTlianad gamadnebulia.   

 

sur. 24a. pemziT mdidari vulkanoklasturi naleqebis (P) kontaqti 

vulkanogenur-danaleq (VS) wyebasTan madneulis sabadoze, b.pemzis Semcveli 

Sreebis bimodaluroba, c, d. pemza Canacvlebulia qloritiTa da sericitiT 
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pemziT mdidari vulkanoklasturi qanebi Seicaven agreTve kristalTa 

natexebsac da sxva vulkanur masalas,Mmagram damorCilebuli raodenobiT 

(sur. 24).  

 

sur. 25 pemzisa da kristalTa natexebis ganlageba vulkanoklastur qanSi 

(P-pemza). 

sur. 24 c,d pemzis reliqtia, romelSiac Sida buStukovani mikrostruqtura 
darRveulia (McPhie et al.1993). Tumca adgilebSi is SemorCenilia da 
qloritiTaa amovsebuli, xolo irgvliv ki sericiTizaciaa.  Yyavisferi 
arSia aqsioliTuri devitrifikaciis Sedegia (axiolitic devitrification). 
sur. 25 ze kargad Cans pemzisa da kristalTa ganlageba erTi 
mimarTulebiT, sadac Ppemzis raodenoba aSkarad Warbobs. 
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2.2.10 Hhialoklastitebis formirebis modeli madneulis sabadoze 

madneulis sabadoze aRwerili hialoklastitebi asocirdebian felzuri 

riodacituri magmis wyalqveSa gumbaTTan da misi daleqva dakavSirebulia 

amofrqvevis ramdenime pulsebTan (DeRita D.,et al. 2004; Lexa J., et al. 2010; Németh K., et 
al. 2008). swored am pusebTanaa agreTve dakavSirebuli frTis lapoturi 

hialoklastitebis calkeuli porciebis izolirebuli Lobe-is daleqva. 

pirveli pulsebis Sedegad magma pirdapir SeiWra jer kidev 

arakonsolidirebul vulkanogenur-danaleq kompleqsSi, romlis qveda 

horizontebi swored freatomagmaturi amofrqvevis produqtebia. es aris 

agreTve Zlier silificirebuli, Secvlili da Zlier gamadnebuli xolo 

zeda nawilebi ki agebulia Sreebrivi vulkanogenur-danaleqi qanebiT, 

romlebic ar arian Zlier mineralizebuli, Tu ar CavTvliT piritis 

mineralizacias da igi radiolariania. Aam porciis Semosvla da daleqva 

moxda wylis pirobebSi da mis wyalTan urTierTqnedebisas periferiul 

nawilebSi ganviTarda (warmoiqmna) minis arSiebiani hialoklastitebi 

(hyaloclastite with glass-like selvages).  magmis meore pulss ukavSirdeba pemziani 

hialoklastitebis (pumiceous Hyaloclastite)  daleqva. is, rom daleqvis dros 

wyalqveSa garemo iyo, eWvs ar iwvevs (amis naTeli mtkicebulebaa swored 

hialoklastitebis arseboba). Ppemziani riodacituri hialoklastitis 

arseboba gviCvenebs, rom aqroladebis gamosvlas (ganTavisuflebas) xels 

ar uSlida wnevis arseboba (Yamagishi H., et al., 1985), rac wylis SedarebiT 

nakleb hidrostatikur wnevas  da araRrma naleqdageovebis pirobebs 

gulisxmobs (sanapiro paciesi). rogorc ukve avRwereT, freatomagmaturi 

amofrqvevis produqtebi warmodgenilia buStukovani tufebiT, Zalian 

wvrilmarcvlovani tufebiT, romelic asocirdeba akreciul lapilebTan, 

rac migviTiTebs , rom amofrqveva iyo distaluri (SesaZloa ramdenime km-ze 

moSorebiT wyarodan). Aamrigad, akreciuli lapilebi Cvens SemTxvevaSi 

SesaZloa iyos wyalqveSa warmoSobis. Amisi bevri magaliTebi arsebobs: 

devonuri - Devonian Lenneporphyr of Germany (Mugge O., 1983; Heyckendorf K.,1985);  
Haimaraka Formation of Guyana (Bateson JH.,1965),  Tokiwa Formation of Japan (Fiske RS, et al., 
1964)  da the Voring Plateau in the North Sea Vierect LG., et al., 1989. freatomagmaturi 
amofrqvevis produqtebis daleqva da da hialoklastitebis warmoqmna ar 

arian Tanadrouli. vulkanogenur-danaleqi wyebis qveda nawilis formireba 

win uswrebs misi zeda nawilis formirebasda es ukanaskneli ki 

hialoklastitebisas. sur.26-ze mocemulia hialoklastitebis formirebis 

pirobebi sabadoze a. Mmisi minisebri arSiis tipis hialoklastitebisa da b. 
baliSa formebis mqone pemziani hialoklastitebisaTvis.  
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sur. 26. Hhialoklastitebis paleogeografiuli rekonstruqcia madneulis 
sabadoze. 
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Tavi III: axali monacemebi madneulis polimetaluri  
sabados Semcveli qanebis asakis Sesaxeb. 

 3.1  radiolariebis faunis asaki madneulis sabados Semcveli qanebidan. 

Dmadneulis karieridan lozanis (Sveicaria) laboratoriaSi gagzavnili 

iqna Zlier silificirebuli radiolariani nimuSebi, romelTa 

petrografiuli Seswavlebi moxda winaswar avtoris mier. nimuSebis 

dasamuSaveblad p. dumitrikas mier  (Dumitrica P. 2014) gamoyenebuli iqna 

standartuli meTodi: standard method of chemical treatment with diluted HF first 
developed by Dumitrica (1970) (Dumitrica., 1970; Dumitrica et al., 2003). Afauna, romlis 

Seswavla jer kidev kvlevis procesSia, Zalian mdidari da 

mravalferovania, Tumca madneulis asakTan dakavSirebuli sakiTxi 

gadawyvetilia. daaxloebiT 150 saxeobaa aRwerili, romelTa Soris 

zogirTi formebi aris ruliad axali. zogierTi  sponge spiculesand sclerites – is 
formebia agreTve am jgufSi. AaRniSnuli faunis asakis gansasazRvravad 

mxedvelobaSi miRebuli iqna gansakuTrebiT zonaloba, romelic pesagnos 

mier aris aRiarebuli senomanur-maastrixtuli stratigrafiuli 

intervalebisTvis (Pessagno., 1972; Pessagno., 1976) for the Cenomanian – Maastrichtian 
stratigraphic interval); doghertis zonaloba gvian baremul- adre turonuli 

intervalisTvis (O’Dogherty., 1994) for the late Barremian – early Turonian interval); 
zogierTi statiebSi braginas avtorobiT senomanur-kampanuri 

intervalebisTvis (Bragina.,2006; Bragina., 2014;) for the Cenomanian- Campanian interval) 
da sxvebi. Mmadneulis sabadodan aRwerili radiolariebi p. dumitrikas 

mier Seadarebuli iqna rumineTis  koniakur radiolariebis faunasTan (with 
an unpublished radiolarian Coniacian fauna from the Deva Beds (Romania) da agreTve omanis 
koniakur-?santonur faunasTan, romelic nawilobriv mis mier iqna 

Seswavlili (Coniacian-?Santonian fauna from the Masirah Island, Oman).  

 pesagnos mier (Pessagno., 1972; Pessagno., 1976) aris ara marto Zveli, aramed 

koniak-maastrixtuli stratigrafiuli intervalebisTvisac (Cenomanian – 
Maastrichtian stratigraphic interval from the California Coast Ranges). Aman es intervalebi 

dayo 8 zonad da 9 subzonad.  Qqronostratigrafiuli intervalisTvis, rac 

CvenTvis metad sainteresoa: gvian turon-santonuri, man gamoiyena ramdenime 

saxeoba rogorc samarkiro formebi: genus Alievium, romelmac gviCvena metad 

saintereso evoluciuri trendi 3 ZiriTadi - spinesof the shell, am intervalis 

ganmavlobaSi. Mmas axasiaTebs 3 gansxvavebuli morfologiuri tipi (these 
spines changed from a completely three-bladed morphology): Alieviumsuperbum (Squinabol) in the 
Turonian-lowermost Coniacian, to three-bladed proximally and conical distally 
(AlieviumpraegallowayiPessagno) in the Coniacian-early Santonian, and finally to completely 
conical (AlieviumgallowayiPessagno) in the Santonian-late Campanian. 



58 
 

 Mmadneulis radiolariebis fauna Seicavs ara  A. superbum- s da A. gallowayi- 
s, aramed Seicavs mxolod A. praegallowayi (pl. 1, fig. 1).  zemoT aRniSnuli  

Pessagno – s zonalobis mixedviT es fauna xvdeba Alieviumpraegallowayi radiolarian 
Zone – Si da qronostratigrafiulad misi asakia koniakuri. Mmadneulis 

radiolariebis koniakuri asaki aseve dadasturebulia bevri formebiT 

Pessagno- s (Pessagno 1976)- mixedviT : DictyomitraformosaSquinabolsensu Pessagno 1976 
(pl. 3, figs. 13-15), Archaeodictyomitrasquinaboli Pessagno (pl. 3, figs. 17-19), 
Dictyomitranapaensis Pessagno (pl. 3, fig. 20, 22), Pseudoaulophacuspraefloresensis Pessagno (pl. 
1, figs. 6,7), P. circularis Bragina (pl. 1, figs. 4, 5). Ees formebi gvxvdeba agreTve 

rumineTSi koniakurSi (Deva Beds, Romania). igive Deva Beds-Si gvxvdeba agreTve: 
Toritenum n. sp. (pl. 3, figs. 1, 2), romelic carculSi mxolod 2 adgilSia 

cnobili, aqamde is cnobili iyo mxolod iurulSi (Dumitrica &Zügel, 2003). 
Aradiolariebis formebi (saturnalid radiolarians) - Acanthocircus n. sp. (pl. 1, figs. 17, 
18) , romlebic farTodaa madneulze gavrcelebuli, aRmoCenilia agreTve 

omanSi (Masirah Island, Oman) (Dumitrica, unpublished data) koniakur-?santonur 

faunaSi. sxva saturnaliduri formebi (saturnalid species), rogoricaa mag. 
Vitorfusbrustolensis (Squinabol) (pl. 1, fig. 21) and V. minimus(Squinabol), xasiaTdebian 

gavrcelebis farTo intervaliT da cnobilia agreTve albur-kampanur 

intervalSic.  

Hagiastrids- ebi warmodgenilia bevri saxeobebiT, maT Sorisaa Sua-gviani 

turonul- koniakuri CrucellairwiniPessagno (pl. 1, fig. 19) (Pessagno.,1976).  

kampanuri asakis sawinaaRmdegod SesaZlebelia aRiniSnos, rom two species of 
the genus Pseudodictyomitra -PseudodictyomitranakasekoiTaketani (pl. 3, figs. 8, 23) and 
Pseudodictyomitrasp. A (pl. 3, fig. 9), have been illustrated by Bragina & Bragin (2006) from the 
Turonian-Coniacian sequence of the Parapedhi Formation from Cyprus.  

sabolood SeiZleba davaskvnaT, rom madneulis sabados radiolariebis 

asaki aris koniakuri da miekuTvneba Alieviumpraegallowayi- s zonas. Aam etapze 
Znelia zustad iTqvas Tu am zonis romel nawilSi mdebareoben isini, 

Tumca dazustebiT SeiZleba gamoiricxos maTi kampanuri asaki.  

qvemoT moyvanilia madneulis sabadodan amoyvanili (extracted)  da 

gansazRvruli radiolariebis fotoebi Sesabamisi asakebiT (ix. Plate 1, Plate 2, 
Plate 3) P.Dumitrica-s mixedviT. 
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Plate 1. madneulis karieridan amoRebuli raiolariebis fotoebi (using SEM 
microscope) (Dumitrica P. 2013; 2014). 
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Plate 1.  

Fig- 1. AlieviumpraegallowayiPessagno, x150, Coniacian – early Santonian. 

Figs. 2, 3.Alievium n. sp., x150. early Santonian. 

Figs. 4, 5.PseudoaulophacuscircularisBragina, x150, middle Cenomanian - Coniacian. 

Figs. 6, 7.Pseudoaulophacussp. A of Pessagno1972, x150, Coniacian of California 

Fig. 8. PseudoaulophacuslenticulatusPessagno, x150, Coniacian-Campanian 

Fig. 9, 10.ArchaeospongoprunumcortinaensePessagno, x200, Cenomanian-early Coniacian 

Figs. 11, 12.ArchaeospongoprunumvenadoensisPessagno, x200, mid-late Turonian 

Figs. 13, 14 PyramispongiaglaskockensisPessagno, x150,  Cenomanian - Coniacian 

Fig. 15. Odoghertulaforemanaen. gen., n. sp., x250, Coniacian - Santonian 

Fig. 16. Patellulasp., x150 

Figs. 17, 18.Acanthocircus miser n. sp., x150, Madneuli deposits and Coniacian-?Santonian, 
Oman, Masirah Island.  

Fig. 19. CrucellairwiniPessagno, x150, middle-late Turonian to Coniacian 

Fig. 20. Vitorfusminimus(Squinabol), x250 

Fig. 21. Vitorfusbrustolensis (Squinabol), x200, Albian-Campanian 
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Plate 2. madneulis karieridan amoRebuli raiolariebis fotoebi (using SEM 
microscope) (Dumitrica P. 2013; 2014).. 
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Plate 2 

Fig. 1. Crucellasp.,x150 

Fig. 2. Higumastra sp., x200, occurring also in the Coniacian of Deva Beds, Romania 

Fig. 3. Hagiastrid, n. gen. et sp., x150, common also in the Coniacian of the Deva Beds, Romania 

Fig. 4. Halesiumcf. diacanthum(Squinabol), x150, middle Albian-Cenomanian 

Fig. 5. HalesiumsexangulumPessagno, x150, Cenomanian-Turonian, Campanian? of Cyprus 

Fig. 6. Archaeotritrabsn.sp. = ParonaellaspicataBragina (in Bragina et al., 2014), x150, ?Santonian of 
Serbia 

Fig. 7. Crucellacf.messinaePessagno, x150, Cenomanian-Turonian, ?Coniacian 

Fig. 8. Patulibracchiumcf.teslaensePessagno, x100. 

Fig. 9. Patulibracchiumingens (Lipman), x100, Cenomanian-Turonoan, ?Coniacian. 

Figs. 10, 11.Theocampeascalia Foreman, x400, Coniacian - late Campanian 

Figs. 12, 15.Theocampetina (Foreman), x400, Turonian-Campanian 

Fig. 13. Theocampesp. 1, x400 

Fig. 14.Theocampebassilis (Foreman) sensuBragina 2004, x250, late Cenomanian 

Fig. 16.Theocampe cf. ruckenaEmpson-Morin, x 300, Campanian 

Fig. 17. Theocoronium?cf. ornatum Bragina, x250, Santonian 

Fig. 18. Diacanthocapsa sp., x200. 
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Plate 3.  madneulis karieridan amoRebuli raiolariebis fotoebi (using SEM 
microscope) (Dumitrica P. 2013; 2014).  
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Plate 3 

Figs. 1, 2.Toritenum n. sp., x150, Coniacian, Romania. 

Figs. 3, 4.Amphipyndaxstocki(Campbell & Clark), x200, Cenomanian? - Maastrichtian 

Fig. 5. Vistularia magna Gorka, x150, Coniacian- lateCampanian 

Fig. 6. Xituscf.pulcherPessagno, x150,  

Fig. 7. Novixitus sp., x150 

Figs. 8, 23.PseudodictyomitranakasekoiTaketani, x125, late Turonian - Coniacian 

Fig. 9. Pseudodictyomitrasp., x175, Coniacian - ?Santonian 

Figs. 10-12. Archaeodictyomitrakozlovae (Foreman), x200 

Figs. 13-15. DictyomitraformosaSquinabolsensuPessagno, 13, 14 x200, 15 x150 

Fig. 16. Mita sp., x150 

Figs. 17-19. ArchaeodictyomitrasquinaboliPessagno, x200, Albian to late Campanian 

Figs. 20, 22.DictyomitranapaensisPessagno, x200, middle lateTuronian to late Coniacian 

Fig. 21. Archaeodictyomitrasp., x150 

Fig. 24. Cryptamphorellaconara Foreman, x300, early Cretaceous - Maastrichtian 

 

3.2 madneulis sabados Semcveli qanebis absoluturi asaki TIMS U/Pb  
cirkonebis meTodiT. 

uaxlesi kvlevebis mixedviT, romelic qarTul-Sveicariulma jgufma 

Caatara madneulis sabadosa da mimdebare teritoriebze bolnisis raionSi 

(Sveicaria – aRm. Eevropis TanamSromloba SCOPES proeqtis farglebSi 

(2007-2013w) (ix. cxrili 2) (sur. 27). gansazRvruli iqna madneulis sabados 

Semcveli qanebis gamkveTi 3 daikis asaki TIMS U/Pb  cirkonebis meTodiT 

(Barboni et al., 2013), romelic koniakurs seesabameba. samuSao Jenevis 

laboratoriaSi Catarda r. moricisa (R.Moritz) da maria ovCarovas (M. 
Ovtcharova) monawileobiT. Kkoniakuri asakia gansazRvruli agreTve 

radiolariebis mixedviT, romelic sabados Semcveli qanebidan iqna 

amoyvanili (extracted) (Dumitrica P. 2013; 2014). Uagreve gansazRvrulia TIMS U/Pb  
cirkonebis meTodiT (Barboni et al., 2013) saydrisis sabados asaki, romelic 

SedarebiT axalgazrdaa da 85.65 mln.w-ia. faxralos ignimbritebis asaki 

emTxveva madneulis sabadoze ignimbritebis asaks da 86.61 mln.w – ia.   
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sur. 27 nimuSebis adgilmdebareoba madneulis karierze da Sesabamisi 

asakebi, gansazRvruli 206Pb /238U- – is meTodiT (R.Moritz 2014). 
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         cxrili 2. Aabsoluturi asakebis cxrili (R.Moritz 2014). 

 

BO-10-09:  riodaciti saydrisis sabadodan. 
BO-09-14a: madneulis sabados Semcveli qanebis gamkveTi daika. 
BO -07-33: ignimbriti faxralos karieridan. 
BO-10-05a: madneulis sabados Semcveli qanebis gamkveTi daika. 
BO-07-18: madneulis sabados Semcveli qanebis gamkveTi daika. 

 

 

daskvna 

amrigad, qvemoT mocemulia yvela arsebuli monacemebi madneulis sabados 

Semcveli qanebis asakis Sesaxeb: 
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- r. RambaSiZisa da sxvaTa mixedviT sabados Semcveli maSaveras wyebis 

asakia zeda turon – qveda santonuri 
- s. vaSakiZis mixedviT madneulis sabados amgebi maSaveras wyeba zeda 

turon – koniakuria.  
- o.dudauris mixedviT ki maSaveras wyebis asaki kampanuria (78 mln.w) 
- v.guguSvilisa da sxvaTa mixedviT ki koniak-santonuri (88 mln. w) 
- r. migineiSvilisa da T. RavTaZis minacemebiT Semcveli wyebis asaki  

nanoplanqtonis mixedviT kampanurad daTariRda. 
 

Aaxali kvlevebis Tanaxmad, TIMS U/Pb  cirkonebis meTodiT gansazRvruli 

asaki  da radiolariebis asaki erTmaneTs emTxveva da SegviZlia davaskvnaT, 

rom madneulis sabados Semcveli qanebis asaki koniakuria.  

 

Tavi IV: bolnisis raionis geoqimiisa  da petrologiis 

sakiTxebi. 

3.1 bolnisis raionisa da madneulis sabados Semcveli qanebis geoqimiuri 
da petrologiuri aspeqtebi 

imisaTvis rom dadgindes sabados formirebis geoteqtonikuri reJimimi 
ucilebelia misi Semcveli qanebis geoqimiuri da petrologiuri Seswavla 
da klasifikacia, ris Sesaxebac monacemebi sabados farglebSi dRemde ar 
arsebobda. Aam mizniT maSaveras wyebis 64 warmomadgenlobiTi qviuri nimuSi 
iqna aRebuli sabados farglebSi sruli silikaturi analizisa da iSviaTi 
elementebis gansazRvris mizniT Sveicariisa (lozanis universiteti)  da 
kanadis (XRAL laboratories, Toronto, Ontario) laboratoriebSi. agreTve nimuSebi 
iqna aRebuli bolnisis raionSi zeda carcis maSaveras wyebisa da  
danarCeni horizontebidan: tanZiisa da SorSoleTis wyebebidan. Mmadneulis 
sabados Semcveli wyebis ufro detaluri SeswavlisTvis moyvanilia 
s.jialis mier aRebuli nimuSebis interpretacia hidroTermalurad Zlier 
Secvlili qanebisaTvisac madneulis karieridan (ix.  Diagram 5-b).  

imisaTvis, rom zustad moxdes Secvlili qanebis klasifikacia, klasikuri 
diagramis SiO2 – Na2O/K2O (TAS) (of Le Maitre et.al, 1986) nacvlad visargebleT 
immobile elementebis (Winchester and Floyd, 1977) discrimination diagramiT (ix. 
diagrama 1).  madneulis sabados Semcveli qanebi, romlebic diagramaze 
wiTeli rombebiTaa gamosaxuli dacit/riodacituri Sedgenilobisaa. 
mxolod ramodenime nimuSia andezituri Sedgenilobis, romlebic 
madneulis karierze maSaveras wyebis fuZe Sedgenilobis gamkveT daikebs 
miekuTvneba.  
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Diagram 1.  Zr/TiO2 vs.  Nb/Y compositional diagram (after Winchester and Floyd, 1977) 
illustrating the geochemical variations in the Bolnisi district. 

    Rocks from the open pit (Mashavera suite) 

    Rocks out of the open pit (Tandzia,Shorsholeti and Mashavera suite) 

 

 

Nb-isa da Y-is Sefardebis diagrama (ix. diagrama 2.), romelic mJave da 

intruzuli qanebisTvisaa (Pearce et al., 1984) gviCvena, rom sabados amgebi 

maSaveras wyebis qanebis gavrcelebia areali vulkanur rkalebsa (volcanic 
ark) da okeanur qedebs (ocean ridges) Soris aris. Aaq Y-is Semcveloba meryeobs 

20-dan 70 ppm-s Soris, sadac Nb-is Semcveloba SedarebiT stabiluria da 10 

ppm-is farglebSia.  
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Diagram 2.  Nb vs. Y tectonic discriminatiofon diagram (after Pearce et al., 1984) for felsic 
volcanic and intrusive rocks illustrating the geochemical variations in the Bolnisi region. 

 

Zr/TiO2 –isa da Y/TiO2-is SeafrdebiTma diagramam mJave qanebisTvis (ix. 

diagrama 3.)  ( Lentz, 1998) gviCvena, rom  Zr/ Y– Tan Sefardeba bolnisis 

raionisa da madneulis sabados Semcveli qanebisTvis icvleba 4-7-is 

farglebSi da isini tipiur gardamaval (transitional)  bunebas amJRavnebs 

kirtutedan toleiturisaken.   
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Diagram 3.  Zr/TiO2 vs. Y/TiO2  diagram for volcanic and intrusive rocks illustrating geochemical 
variations in the Bolnisi district (after Lentz, 1998). 

 

Ddiagrama 4.-dan gamomdinare Zr/ Y– Tan Sefardeba agreTve meryeobs 3-7 –is 
farglebSi rac adasturebs am qanebis gardamaval (transitional) bunebas 

kirtutedan toleiturisaken.   
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Diagram 4.  Zr vs. Zr/Y diagram fractionation trends for calk-alkaline , tholeitic and alkaline 
magmas are estimated (after Lentz, 1998).  
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Diagram 5. Primordial mantle normalized (according to Sun & McDonough, 1989) spider diagram 
for the host rocks of the Madneuli deposit: a) samples collected by N.Popkhadze during this study, 
b) samples collected by S.Gialli (Gialli 2013). 

spaider diagramebidan (ix.diagrama 5) kargad Cans Nb, Sr da Ti –is uaryofiTi 
anomaliebi.  

Aamrigad, zemoT mocemuli diagramebidan gamomdinare SesaZlebelia 

garkveuli daskvnebis gakeTeba; Cvenma monacemebma gviCvena gardamavali 

trendi vulkanuri rkalidan okeanuri qedisken asocirebul magmasTan. 

ufro metic, Zr/Y  Sefardebis sididis mixedviT, romelic umetesi nimuSebis 

mixedviT aris 4-dan 7-is farglebSi, mogvca qanTa gardamavali buneba 

kirtutidan toleiturisaken. LlenTsis mixedviT (Lentz 1998)  Zr/Y –is 

Sefardebis gazrda xdeba Y-is Semcirebis xarjze, rac agreTve 

damokidebulia Zr-ze. Ees gviCvenebs, rom Y (iseve rogorc sxva HREE) aris 
daumorCilebeli (incompatible) kirtute rigis qanTa seriaSi.  

b 
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 ATavi V   

  5.1.  Tavi inglisur – qarTuli vulkanuri da vulkanogenur-danaleqi     

qanebis mcire leqsikoni  

 

Ash fall deposit – ferflis cvenis naleqebi 

Pyroclastic fall deposit – piroklasturi cvenis naleqebi 

Accretionary lapilli – akreciuli lapilebi  

Rim type  accretionary lapilli –  arSiiani akreciuli lapilebi  

Armoured  type accretionary lapilli - javSniani akreciuli lapilebi  

Core type accretionary lapilli -  birTviani akreciuli lapilebi 

Soft sediment deformation – rbili sedimentis deformaciebi  

Gravity flowage ripples - gravitaciuli dinebis ripelmarkebi  

Grain flow deposits - vulkanoklasturi marcvlovani nakadi vulkanuri mewyeri 

Slides - vulkanuri mewyeri 

Volcanic debris avalanches - vulkanuri debrituli zvavebi 

Water-settled pyroclastic fall deposits - wyliT daleqili piroklasturi cvenis 

naleqebi  

Slump - dacurebis zedapirebi 

hyaloclastite with glass-like selvages - hialoklastitebi minisebri arSiebiT    

hyaloclastite with pillow-like forms - hialoklastitebi baliSisebri formebiT   

 Lobe hyaloclastite- frTis - lapoturi hialoklastiti 

Carapace breccias - baknisebri breqCia. 
 

Gravity flowage ripple - gravitaciuli dinebis ripelmarkebi 

 

Indistinct lamination/cross-lamination - areuli laminacia  

Current ripples  - dinebis ripelmarkebi  

Mud flow layer - talaxis (lamis) dinebis Sreebi 
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Planar lamination – iribSreobrioba 

Convolute lamination – iribtalRovaneba  

Current ripple forms – dinebis ripelmarkebi  

Dish structure – lambaqisebri struqtura 

Pillar structure – sveturi struqtura  

Flame structure – alisebri struqtura 

 

 

ATavi VI.  daskvnebi 

madneulis sabados detaluri facialuri analizis safuZvelze, romelic 
eyrdnoba fizikur vulkanologiasa da sedimentaciuri auzebis 
rekonstruqciebs gamoiyo 12 facialuri tipebi madneulis sabadoze, maT 
Soris aris iseTebic, romlebic avtoris mier pirvelad iqna aRwerili da 
intrpretireuli: svetiseburi ganwevrebis ignimbritebi, wyliT daleqili 
piriklasturi cvenis naleqebi, hialoklastitebi, fluidaluri zonalobis 
lavis nakadi, pemziT mdidari vulkaniklasturi naleqebi, buStukovani 
tufebi. maTi interpretacia saSualebas iZleva  sabados naleqdagrovebis 
pirobebis aRsadgenad. 

Hhialoklastitebis ori tipia sabadoze aRwerili: hialoklastitebi 
minisbri arSiebiT da hialoklastitebi pilous magvari formebiT. isini 
TiToeuli izolirebuli frTis lapoturi hiakoklastitis periferiol 
nawilSi warmoiqmna wylis lavasTan urTierTqmedebis Sedegad da lavis 
TiToeuli pulsis moqmedebis Sedegia. maTi erTmaneTTan endogenuri 
SezrdiT warmoiqmneba gumbaTis struqtura (open pit is devoid of hyaloclastite, which 
indicates that the lobe was emplaced within the interior of the flow or dome during endogeneous 
growth). pemziani hialoklastiti marCxi wylis garemos mimaniSnebelia, 
vinaidan pemzis warmisawmnelad saWiroa sistebidan gazebis nawilobriv 
mainc gamoTavisufleba, rac Rrma wylis pirobebSi SeuZlebelia wylis 
hidrostatikuri wnevis gamo.  

Oori gansxvavebuli tipis ignimbritebia sabadoze aRwerili ; Cveulebriv 
ignimbritebi da sveturi ganwevrebis ignimbritebi. Sveturi ganwevrebis 
ignimbritebis ZiriTadi masa, romelic vulkanuri minis devitrifikaiisa da 
hidrataciis Sedegad perlituri (sferoiduli) tipis struqturas gvaZlevs 
wyalTan urTierTqmedebis utyuari niSania. Aaseve aris aRwerili sabados 
Crdilo ferdze ignimbritebis gamosavlebze klasikuri perlituri ubnebi 
da agreTvevulkanuri minis namglisebri da brtyeli formebi, rac 
vulkanuri minis perlituribi struqturis deformaciisa da daSlis 
Sedegia. SesaZloa es ignimbritebi transportirebulia didi manZilidan. A 



81 
 

absoluturi asakis monacemebma gviCvena rom isini bolnisis raionSi 
aRwerili faxralos ignimbritebis formirebis Tanadrouli arian. Aar aris 
gamoricxuli, rom am droisaTvis arsebobda didi kalderuli struqtura, 
romlis produqtebic madneulis sabadozec arsebobs ignimbritebis 
CaTvliT.Nnebismier SemTxvevaSi, madneulis sabadoze kalderuli 
struqturis arseboba gamoricxulia kalderuli struqturebisaTvis 
damaxasiaTebeli teqsturuli da struqturuli mtkicebulebebis 
ararsebobis gamo. A 

 sabadoze aRwerili akreciuli lapilebisa da buStukovani tufebis 
arseboba, romlebic yovelTvis asocirdebian talRis teqsturebsa da 
bioturbaciebTan freatomagmaturi amofrqvevis produqtebia, rac wyalSi 
amofrqvevas niSnavs. wylis mier aris transportirebuli agreTve pemziT 
mdidari vulkaniklasturi qanebSi uxvad arsebuli pemzisa da kristalebis 
natexebi. am mosazrebas kidev ufro amagrebs metad saintereso 
sedimentaciuri teqsturebis, vulkanogenuri turbiditebisa da 
radiolariebis arseboba sabadoze rom davrwmundeT marCxi zRvis 
naleqdagrovebis pirobebis arsebobaSi madneulis karierze.      

radiolariebis arseboba ar gvaZlevs wylis baTiometriuli siRrmis 

gansazRvris saSualebas, magram Semcveli qanebis asakis dadgena 

SesaZebelia, romelic Sejerebuli iqna absoluturi asakis TIMS U/Pb  
cirkonebis meTodiT gansazRvrul monacemebTan da igi koniakuria.  
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